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(54) METHOD OF MANUFACTURING OPTICAL RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of manufacturing an 
optical recording medium which is capable of solving the problem to make 
initialization difficult particularly In the case of a phase transition layer by 
improving the handling of a thin light transparent film and suppressing 
flawing thereof in manufacturing the optical recording medium having >2 
layers of optical recording layers. 

SOLUTION; Rugged shapes are formed on one surface of a medium 
substrate 10 and the first optical recording layer 1 1 is formed on this 
rugged shape forming surface. On the other hand, rugged shapes are 
formed on one surface of the light transparent film 14 and the second 
optical recording layer 13 is formed on this rugged shape forming surface. 
Next, the first optical recording layer 1 1 and the second optical recording 
layer 13 are bonded together Before the process step of forming the 
second optical recording layer 1 3, a supporting substrate 22 is bonded 
together to the surface of the light transparent film 14 on the side 
opposite to the rugged shape forming surface and the formation of the 
second optical recording layer 1 3 is performed in the state of bonding 
together the light transparent film 1 4 to the supporting substrate 22 in the 
process step of forming the second optical recording layer 1 3. 
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CLAIMS 



[Claim(s)] 

[Claim 1]A process of being a manufacturing method of an optical recording medium which has a two-layer optical recording 
layer at least, and forming uneven shape in one field of a medium substrate, A process of forming the 1st optical recording layer 
on an uneven shape forming face of the above-mentioned medium substrate. A process of forming uneven shape in one field of 
a light transmittance state film, and a process of forming the 2nd optical recording layer on an uneven shape forming face of the 
above-mentioned light transmittance state film, In a field of an opposite hand of an uneven shape forming face of the above- 
mentioned light transmittance state film before a process of having the process of pasting together the tst optical recording 
layer of the above, and the 2nd optical recording layer of the above, and forming the 2nd optical recording layer of the above at 
least. A manufacturing method of an optical recording medium performed in a process of having the process of pasting the 
above-mentioned light transmittance state film together to a supporting board by a glue line, and forming the 2nd optical 
recording layer of the above at least where the above-mentioned light transmittance state film is pasted together to the above- 
mentioned supporting board. 

[Claim 2] A manufacturing method of the optical recording medium according to claim 1 pasted together in a process of pasting 

the above-mentioned light transmittance state film together to the above-mentioned supporting board by a glue line so that the 

adhesive strength of the above-mentioned glue line and the above-mentioned light transmittance state film may become weak 

rather than adhesive strength of the above-mentioned glue line and the above-mentioned supporting board. 

[Claim 3]A manufacturing method of the optical recording medium according to claim 2 using a glue line from which adhesive 

strength in one field and adhesive strength in a field of another side differ as the above-mentioned glue line. 

[Claim 4]A manufacturing method of the optical recording medium according to claim 1 which has further the process of 

exfoliating in an interface of the above-mentioned light transmittance state film and the above-mentioned glue line before a 

process of pasting together'the 1st optical recording layer of the above, and the 2nd optical recording layer of the above after a 

process of forming the 2nd optical recording layer of the above. 

[Claim 5]ln a process of pasting together the 1st optical recording layer of the above, and the 2nd optical recording layer of the 
above, A manufacturing method of the optical recording medium according to claim 1 which has further the process of 
exfoliating in an interface of after a process of carrying out where the above-mentioned light transmittance state film is pasted 
together to the above-mentioned supporting board, and pasting together the 1st optical recording layer of the above, and the 
2nd optical recording layer of the above, the above-mentioned light transmittance state film, and the above-mentioned glue line. 

[Claim 6]In a process which a protection film is provided in a field of an opposite hand of an uneven shape forming face at the 
above-mentioned light transmittance state film, and is pasted together to the above-mentioned light transmittance state film 
and the above-mentioned supporting board. A manufacturing method of the optical recording medium according to claim 1 which 
pastes together to the above-mentioned supporting board the above-mentioned protection film provided in the above- 
mentioned light transmittance state film via a glue line. 

[Claim 7]A manufacturing method of the optical recording medium according to claim 6 which has further the process of 
exfoliating in an interface of the above-mentioned light transmittance state film and the above-mentioned protection film, before 
a process of pasting together the 1st optical recording layer of the above, and the 2nd optical recording layer of the above after 
a process of forming the 2nd optical recording layer of the above. 

[Claim 8] Before a process of pasting together the 1st optical recording layer of the above, and the 2nd optical recording layer of 
the above after a process of forming the 2nd optical recording layer of the above. It has further the process of exfoliating In an 
interface of the above-mentioned protection film and the above-mentioned glue line, A manufacturing method of the optical 
recording medium according to claim 6 which has further the process of exfoliating in an interface of the above-mentioned light 
transmittance state film and the above-mentioned protection film, after a process of pasting together the 1 st optical recording 
layer of the above, and the 2nd optical recording layer of the above. 

[Claim 9]In a process of pasting together the 1 st optical recording layer of the above, and the 2nd optical recording layer of the 
above, It carries out, where a protection film provided in the above-mentioned light transmittance state film is pasted together 
to the above-mentioned supporting board, A manufacturing method of the optical recording medium according to claim 6 which 
has further the process of exfoliating in an interface of the above-mentioned light transmittance state film and the above- 
mentioned protection film after a process of pasting together the 1 st optical recording layer of the above, and the 2nd optical 
recording layer of the above. 

[Claim 10]A manufacturing method of the optical recording medium according to claim 1 using a hard court agent as the above- 
mentioned glue line. 

[Claim 1 l]In a process of pasting the above-mentioned light transmittance state film together by a glue line which used a hard 
court agent for the above-mentioned supporting board, A manufacturing method of the optical recording medium according to 
claim 10 pasted together so that the adhesive strength of the above-mentioned glue line and the above-mentioned light 
transmittance state film may become strong rather than adhesive strength of the above-mentioned glue line and the above- 
mentioned supporting board. 

[Claim 12]A manufacturing method of the optical recording medium according to claim 10 which has further the process of 
exfoliating in an Interface of a glue line which used the above-mentioned supporting board and the above-mentioned hard court 
agent before a process of pasting together the 1 st optical recording layer of the above, and the 2nd optical recording layer of 
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the above after a process of forming the 2nd optical recording layer of the above. 

[Claim 13]In a process of pasting together the 1 st optical recording layer of the above, and the 2nd optica! recording layer of 
the above. A manufacturing method of the optical recording medium according to claim 10 which has further the process of 
exfoliating in an interface of a glue line using the above-mentioned supporting board and the above-mentioned hard court agent 
after a process of carrying out where the above-mentioned light transmittance state film is pasted together to the above- 
mentioned supporting board, and pasting together the 1st optical recording layer of the above, and the 2nd optical recording 
layer of the above. 

[Claim 14]In a process of forming uneven shape in one field of a process of forming uneven shape in one field of the above- 
mentioned medium substrate, and the above-mentioned light transmittance state film. A manufacturing method of the optical 
recording medium according to claim 1 which forms a slot which classifies a track region and forms a phase change type optical 
recording layer as the 1st and 2nd optical recording layers of the above. 

[Claim 15]A manufacturing method of the optical recording medium according to claim 14 with which a process at which a 
process of forming the 1 st optical recording layer on an uneven shape forming face of the above-mentioned medium substrate 
forms the 2nd optical recording layer including initialization of the 1 st optical recording layer concerned on an uneven shape 
forming face of the above-mentioned light transmittance state film includes initialization of the 2nd optical recording layer 
concerned. 

[Claim 16]In a process of forming uneven shape in one field of a process of forming uneven shape in one field of the above- 
mentioned medium substrate, and the above-mentioned light transmittance state film. A manufacturing method of the optical 
recording medium according to claim 1 which forms a slot which classifies a track region and forms a magneto-optical recording 
type optical recording layer as the 1st and 2nd optical recording layers of the above. 

[Claim 17]In a process of forming uneven shape in one field of a process of forming uneven shape in one field of the above- 
mentioned medium substrate, and the above-mentioned light transmittance state film. A manufacturing method of the optical 
recording medium according to claim 1 which forms a slot which classifies a track region and forms an optical recording layer 
which contains organic coloring matter as the 1 st and 2nd optical recording layers of the above. 

[Claim 1 8]A manufacturing method of the optical recording medium according to claim 1 which forms unevenness used as an 
information pit in a process of forming uneven shape in one field of a process of forming uneven shape in one field of the above- 
mentioned medium substrate, and the above-mentioned light transmittance state film, and forms a reflection film as the 1st and 
2nd optical recording layers of the above. 

[Claim 1 9]A manufacturing method of the optical recording medium according to claim 1 characterized by comprising the 
following. 

A process of providing light transmittance state material and forming a light transmittance state film so that a process of 
forming uneven shape in one field of a light transmittance state film may transfer the uneven shape concerned on La Stampa In 
which uneven shape was formed. 

A process of exfoliating the light transmittance state film concerned from above-mentioned La Stampa. 

[Claim 20]After a process of providing light transmittance state material and forming a light transmittance state film on La 
Stampa in which the above-mentioned uneven shape was formed so that the uneven shape concerned may be transferred, A 
manufacturing method of the optical recording medium according to claim 19 which pastes the above-mentioned light 
transmittance state film together to a supporting board by a glue line in a field of an opposite hand of an uneven shape forming 
face of the above-mentioned light transmittance state film in front of a process of exfoliating the light transmittance state film 
concerned from above-mentioned La Stampa. 

[Claim 21]In a process of pasting the above-mentioned light transmittance state film together to a supporting board by a glue 
line, A manufacturing method of the optical recording medium according to claim 20 which performs alignment of a center hall 
established in the above-mentioned supporting board using an eccentric expanding pin, and a center hall of above-mentioned La 
Stampa, carries out eccentric actjustment and pastes the above-mentioned supporting board together to uneven shape of the 
above-mentioned light transmittance state film. 

[Claim 22]A manufacturing method of the optical recording medium according to claim 19 pressed while heating a sheet for light 
transmittance state films on above-mentioned La Stampa in a process of providing light transmittance state material and 
forming a light transmittance state film so that the uneven shape concerned may be transferred on La Stampa in which the 
above-mentioned uneven shape was formed. 

[Claim 23]In a process of providing light transmittance state material and forming a light transmittance state film on La Stampa 
in which the above-mentioned uneven shape was formed so that the uneven shape concerned may be transferred, A 
manufacturing method of the optical recording medium according to claim 1 9 which pastes a sheet for light transmittance state 
films together with adhesives for light transmittance state films on above-mentioned La Stampa. and solidifies the adhesives for 
light transmittance state films concerned. 

[Claim 24]In a process of providing light transmittance state material and forming a light transmittance state film on La Stampa 
in which the above-mentioned uneven shape was formed so that the uneven shape concerned may be transferred, A 
manufacturing method of the optical recording medium according to claim 1 9 which applies resin for light transmittance state 
films on above-mentioned La Stampa. and solidifies the resin for light transmittance state films concerned. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]Especially this invention relates to the manufacturing method of the optical recording medium which has 
a two or more layers optical recording layer about the manufacturing method of an optical recording medium (henceforth an 
optical disc). 
[0002] 

[Description of the Prior Art]In recent years, in the field of information storage, research on an optical information recording 
method is advanced by every place. This optical information recording method has many advantages of being able to respond to 
that record and reproduction can be performed by non-contact, an only for [ reproduction ] type, the added type of a 
postscript, and each memory gestalt of rewritable type, and the use broad from industrial use to a noncommercial use as a 
method which enables realization of a cheap large capacity file is considered. 

[0003]Large scale-ization of the optical recording medium for the various above-mentioned optical information recording 
methods (henceforth an optical disc) has been attained by making spot size in a focal plane small by adopting the short 
wavelength formation of the laser beam which mainly serves as a light source used for an optical information recording method, 
and the lens of a high numerical aperture. 

[0004]For example, although the numerical aperture (NA) of 780 nm and a lens was 0.45 and laser beam wavelength was 650 MB 
in capacity in CD (compact disk), In DVD-ROM (digital versatile disc playback dedicated memory), laser beam wavelength is 650 
nm. NA is 0.6. and it has capacity of 4.7 GB. In a next^generation optical disk system, large-scale-izing of not less than 22 GB is 
possible by setting laser beam wavelength to 450 or less nmm, and making NA or more into 0.78 using the optical disc in which 
the protective film (cover layer) of an about 1 00-mlcrometer thin light transmittance state was formed on the optical recording 
layer. 

[0005]By the way, the optical disc which provided the optical recording layer of two-layer or the layer beyond it in JP.11- 
136432.A etc. is proposed so that the demand to the formation of mass storage capacity of such an optical disc may increase in 
recent years and it may correspond to this. Drawing 30 (a) is a pattern perspective view showing the situation of an exposure of 
the light of an optical disc which provided the above-mentioned two-layer optical recording layer. Optical disc DC is carrying 
out approximate circle board shape where the opening of the center hall CH was carried out to the central part. 
It rotates in the drive direction DR. 

When recording or playing information, as opposed to the optical recording layer in optical disc DC, optical LTs, such as a laser 
beam of a blue - bluish purple field, are irradiated by object lens OL whose numerical aperture is 0.8 or more. 
[0006]Drawing^ 3^^ is a type section figure, and drayying^^S^^^^^ is the sectional view which expanded the important section of 
the type section figure of dravying 3^^^^ The crevice 10d is established in one surface of the disc substrate 10 which consists 
of polycarbonate about 1.1 mm thick etc., for example by injection molding. Along with the unevenness including this crevice 
lOd, the 1st optical record layered product 1 1 is formed. The 1st optical recording layer 11 is the composition that record film, 
such as a dielectric film and a phase change film, the dielectric film, the reflection film, etc. were laminated in this turn from the 
upper layer side. 

Lamination and a number of layers change with the kind of recording material, or designs. 

The glue line 1 2 is formed in the upper layer of the 1 st optical recording layer 1 1 , and the 2nd optical recording layer 1 3 is 
formed in the upper layer. The 2nd optical recording layer 1 3 is the composition that record film, such as a dielectric film and a 
phase change film, the dielectric film, the semipermeability reflection film, etc. were laminated in this turn from the upper layer 
side. 

Lamination and a number of layers change with the kind of recording material, or designs. 

The light transmittance state film 14 of 0.1 mm of thickness is formed in the upper layer of the 2nd optical recording layer 13, 
for example. As for the light transmittance state film 14, the crevice 14d is established in the surface by the side of the 2nd 
optical recording layer 13. Along with the unevenness including this crevice 14d, the 2nd optical record layered product 13 is 
formed. 

[0007]In recording or playing the above-mentioned optical disc, it irradiates with optical LTs, such as a laser beam, by object 
lens OL so that it may focus from the light transmittance state film 14 side to the 1st optical recording layer 1 1 or the 2nd 
optical recording layer 13. The 2nd either 1st optical recording layer 11 or optical recording layer 13 is selectively recorded or 
played by whether the distance from object lens OL's optical disc is acljusted, and a focus is doubled with the 2nd either 1st 
optical recording layer 1 1 or optical recording layer 1 3. With the above-mentioned composition, the 2nd optical recording layer 
1 3 is semipermeability, when irradiating the 1 st optical recording layer 1 1 with optical LT. makes the 2nd optical recording layer 
1 3 penetrate, and is performed. At the time of playback of an optical disc, the returned light reflected by either of the 1 st and 
2nd optical recording layers (11. 13) is received with a photo detector, a digital disposal circuit generates a predetermined signal, 
and a regenerative signal is taken out. 

[0008]In the above optical discs, the 1 st optical recording layer 1 1 and the 2nd optical recording layer 1 3 have the uneven 
shape resulting from the crevice 14d formed in the surface of the crevice lOd formed in the surface of the disc substrate 10, or 
the light transmittance state film 14. For example, the track region is classified with uneven shape including this crevice (lOd. 
14d). Large-scale-izing is possible by applying the land groove-recordings method which the track region classified by the 
above-mentioned crevice (lOd. 14d) is called a land and a groove, and records information on both a land and a groove. It is also 
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possible to make only either one of a land or a groove into a record section. 

[0009]As a pit which has the length corresponding to record data for the uneven shape resulting from the above-mentioned disc 
substrate 10 and the crevice (lOd, 14d) of the light transmittance state film 14. By constituting optical record film from 
reflection films, such as an aluminum film, it can also be considered as an only for [ playback (ROM) ] type optical disc. 
[0010]As a manufacturing method of the optical disc which has the above-mentioned two~layer optical recording layer, as first 
shown in dra wing 31 (a), the disc substrate 1 0 which has an uneven pattern is formed by injection molding which uses La 
Stampa 20 which has an uneven pattern for some metallic molds, for example. Here, 10 d of crevices (slot) are formed in the 
surface of the disc substrate 10 at the position corresponding to the heights 20p of La Stampa 20. 

[001l]Next. as shown in drawing 31 (b). by sputtering process etc., record film, such as a reflection film, a dielectric film, and a 
phase change film, and a dielectric film are made to laminate in this order, and the 1st optical recording layer 1 1 that has the 
uneven shape according to the crevice lOd is formed. Infrared light IR is condensed by object lens OL, and the 1st optical 
recording layer 1 1 is irradiated, and after giving and carrying out melting of the heat, it is made to quench and crystallize, as 
shown in drayying 3M when a phase change film is formed as the above-mentioned record film next. This is equivalent to the 
initializing step of the 1st optical recording layer 1 1. 

[0012]On the other hand, as shown in drayying^ 3^^^^ the light transmittance state film 14 with which 14 d of crevices (slot) 
were transferred by the position corresponding to the heights 21 p of La Stampa by the method of pressurizing while heating the 
sheet for light transmittance state films, etc. is formed on La Stampa 21 which has an uneven pattern. Next, as shown in 
drawing 32 (b). the obtained light transmittance state film 14 is released from mold from La Stampa 21. 
[0013]Next, as shown in drawing 33 (b) which is a mimetic diagram showing whole drawing 33 (a), and its elements on larger 
scale. For example, as the light transmittance state film 14 is ****(ed) on the stage 40 in a sputtering system and it is shown in 
drawing 33 (c). By sputtering process, record film, such as a dielectric film and a phase change film, a dielectric film, and a 
semipermeability reflection film are made to laminate in this order, and the 2nd optical recording layer 13 that has the uneven 
shape according to 14 d of slots is formed. The jig 41 which it is sufficient for 4s wrinkles at this time when it **** on the stage 
40, since the light transmittance state film 14 has low rigidity, and an end is turned over, and uniform membrane formation 
becomes difficult, and serves as a presser foot since it is cheap is installed on the end of the light transmittance state film 14. 
and membranes are formed as mentioned above. 

[0014]Next, as shown in drayying which is a mimetic diagram showing whole drawing^^S^^^^ and its elements on larger 

scale. For example, infrared light IR is condensed by object lens OL, and the 2nd optical recording layer 13 is irradiated, and 
after giving and carrying out melting of the heat, it is made to quench and crystallize, as the light transmittance state film 14 in 
which the 2nd optical recording layer 13 was formed on the stage 42 in a light irradiation device is ****(ed) and it is shown in 
drawing 34 (c). This is equivalent to the initializing step of the 2nd optical recording layer 13. 

[0015]Next, as shown in drawing 35 , the 1st optical recording layer 11 formed in the above-mentioned disc substrate 10 and the 
2nd optical recording layer 13 formed in the light transmittance state film 14 are pasted together by the glue line 12. As the glue 
line 12, adhesives, a pressure-sensitive binder, etc. of an ultraviolet-curing-resin system can be used, for example. 
[0016] 

[Problem(s) to be Solved by the InventionjHowever, in the manufacturing method of the optical disc which has the above- 
mentioned two-layer optical recording layer, Since a light transmittance state film was very thin, handling was difficult and 
formed the optical recording layer in the surface, and about the film deposition system and infrared light irradiation equipment 
which are used for the process of initializing, in order to prepare equipment on films, there was a problem that cost became high. 
The optical recording layer was formed in the surface of the above-mentioned light transmittance state film, and in the process 
of initializing, since the light transmittance state film was directly ****(ed) on the stage in each device, there was a fault that a 
crack was attached easily. A light transmittance state film is a film which makes light penetrate, when recording or playing an 
optical disc, and when this film has a crack, an obstacle may come out of it to record or playback. 

[0017]When much detailed garbage exists and the inside of the device which forms an optical recording layer in the surface of a 
light transmittance state film **** a light transmittance state film on a stage directly, garbage adheres easily. Thus, when 
initialization by infrared light exposure is performed by a next process, with garbage adhered, as shown in drayying J^^^ between 
the light transmittance state film 14 and the stage 42, garbage DS will be put and the light transmittance state film 14 will float. 
In this case, since the margin of the depth of focus of infrared light IR which condenses by object lens OL is small, in the 
portion in which the light transmittance state film 14 has floated, it stops being focusing in the position of the 2nd optical 
recording layer 13, and the problem of initialization in this portion becoming impossible arises. 

[0018]This invention is made in view of the above-mentioned situation, and therefore, the purpose of this invention. In the 
manufacturing method of the optical recording medium which has an optical recording layer more than two-layer, it is providing 
the manufacturing method of the optical recording medium which can solve the problem which controls improving and a crack 
attaching handling of a thin light transmittance state film to a light transmittance state film, and from which initialization 
becomes difficult especially in the case of a phase change layer. 
[0019] 

[Means for Solving the Problem]In order to attain the above-mentioned purpose, a manufacturing method of an optical recording 
medium of this invention, A process of being a manufacturing method of an optical recording medium which has a two-layer 
optical recording layer at least, and forming uneven shape in one field of a medium substrate, A process of forming the 1 st 
optical recording layer on an uneven shape forming face of the above-mentioned medium substrate, A process of forming 
uneven shape in one field of a light transmittance state film, and a process of forming the 2nd optical recording layer on an 
uneven shape forming face of the above-mentioned light transmittance state film, In a field of an opposite hand of an uneven 
shape forming face of the above-mentioned light transmittance state film before a process of having the process of pasting 
together the 1st optical recording layer of the above, and the 2nd optical recording layer of the above, and forming the 2nd 
optical recording layer of the above at least. It has the process of pasting the above-mentioned light transmittance state film 
together to a supporting board by a glue line, and in a process of forming the 2nd optical recording layer of the above at least, 
where the above-mentioned light transmittance state film is pasted together to the above-mentioned supporting board, it 
carries out. 

[0020]Suitably. in a process of pasting the above-mentioned light transmittance state film together to the above-mentioned 
supporting board by a glue line, a manufacturing method of an optical recording medium of above-mentioned this invention is 
pasted together so that the adhesive strength of the above-mentioned glue line and the above-mentioned light transmittance 
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State film may become weak rather than adhesive strength of the above-mentioned glue line and the above-mentioned 
supporting board. A glue line from which adhesive strength in one field and adhesive strength in a field of another side differ is 
used as the above-mentioned glue line still more suitably. 

[0021 ]A manufacturing method of an optical recording medium of above-mentioned this invention has further suitably the 
process of exfoliating in an interface of the above-mentioned light transmittance state film and the above-mentioned glue line, 
after a process of forming the 2nd optical recording layer of the above, before a process of pasting together the 1st optical 
recording layer of the above, and the 2nd optical recording layer of the above. Or in a process of pasting together the 1st 
optical recording layer of the above, and the 2nd optical recording layer of the above suitably. It carries out. where the above- 
mentioned light transmittance state film is pasted together to the above-mentioned supporting board, and it has further the 
process of exfoliating in an interface of the above-mentioned light transmittance state film and the above-mentioned glue line, 
after a process of pasting together the 1 st optical recording layer of the above, and the 2nd optical recording layer of the above. 

[0022]A manufacturing method of an optical recording medium of above-mentioned this invention suitably, In a process which a 
protection film is provided in a field of an opposite hand of an uneven shape forming face at the above-mentioned light 
transmittance state film, and is pasted together to the above-mentioned light transmittance state film and the above-mentioned 
supporting board. The above-mentioned protection film provided in the above-mentioned light transmittance state film is pasted 
together to the above-mentioned supporting board via a glue line. It has further still more suitably the process of exfoliating in 
an interface of the above-mentioned light transmittance state film and the above-mentioned protection film, after a process of 
forming the 2nd optical recording layer of the above, before a process of pasting together the 1st optical recording layer of the 
above, and the 2nd optical recording layer of the above. Or after a process of forming the 2nd optical recording layer of the 
above still more suitably, Before a process of pasting together the 1st optical recording layer of the above, and the 2nd optical 
recording layer of the above. It has further the process of exfoliating in an interface of the above-mentioned protection film and 
the above-mentioned glue line, and has further the process of exfoliating in an interface of the above-mentioned light 
transmittance state film and the above-mentioned protection film, after a process of pasting together the 1st optical recording 
layer of the above, and the 2nd optical recording layer of the above. Or In a process of pasting together the 1st optical 
recording layer of the above, and the 2nd optical recording layer of the above still more suitably. It carries out, where a 
protection film provided In the above-mentioned light transmittance state film is pasted together to the above-mentioned 
supporting board, and it has further the process of exfoliating in an interface of the above-mentioned light transmittance state 
film and the above-mentioned protection film, after a process of pasting together the 1st optical recording layer of the above, 
and the 2nd optical recording layer of the above. 

[0023]A hard court agent is suitably used for a manufacturing method of an optical recording medium of above-mentioned this 
invention as the above-mentioned glue line. In a process of pasting the above-mentioned light transmittance state film together 
still more suitably by a glue line which used a hard court agent for the above-mentioned supporting board, it pastes together so 
that the adhesive strength of the above-mentioned glue line and the above-mentioned light transmittance state film may 
become strong rather than adhesive strength of the above-mentioned glue line and the above-mentioned supporting board. Or It 
has further still more suitably the process of exfoliating in an interface of a glue line which used the above-mentioned 
supporting board and the above-mentioned hard court agent before a process of pasting together the 1st optical recording layer 
of the above, and the 2nd optical recording layer of the above, after a process of forming the 2nd optical recording layer of the 
above. Or In a process of pasting together the 1 st optical recording layer of the above, and the 2nd optical recording layer of 
the above still more suitably. It carries out, where the above-mentioned light transmittance state film is pasted together to the 
above-mentioned supporting board, and It has further the process of exfoliating In an interface of a glue line using the above- 
mentioned supporting board and the above-mentioned hard court agent, after a process of pasting together the 1 st optical 
recording layer of the above, and the 2nd optical recording layer of the above. 

[0024]A manufacturing method of an optical recording medium of above-mentioned this Invention suitably, In a process of 
forming uneven shape in one field of a process of forming uneven shape In one field of the above-mentioned medium substrate, 
and the above-mentioned light transmittance state film, a slot which classifies a track region is formed and a phase change type 
optical recording layer is formed as the 1 st and 2nd optical recording layers of the above, A process at which a process of 
forming the 1st optical recording layer on an uneven shape forming face of the above-mentioned medium substrate forms the 
2nd optical recording layer still more suitably including initialization of the 1 st optical recording layer concerned on an uneven 
shape forming face of the above-mentioned light transmittance state film Includes Initialization of the 2nd optical recording layer 
concerned. 

[0025] A manufacturing method of an optical recording medium of above-mentioned this invention suitably, In a process of 
forming uneven shape in one field of a process of forming uneven shape in one field of the above-mentioned medium substrate, 
and the above-mentioned light transmittance state film, a slot which classifies a track region is formed and a magneto-optical 
recording type optical recording layer Is formed as the 1 st and 2nd optical recording layers of the above. In a process of forming 
uneven shape In one field of a process of forming uneven shape in one field of the above-mentioned medium substrate, and the 
above-mentioned light transmittance state film, suitably, a slot which classifies a track region Is formed and an optical recording 
layer which contains organic coloring matter as the 1 st and 2nd optical recording layers of the above Is formed. In a process of 
forming uneven shape in one field of a process of forming uneven shape In one field of the above-mentioned medium substrate, 
and the above-mentioned tight transmittance state film, suitably, unevenness used as an information pit Is formed and a 
reflection film is formed as the 1 st and 2nd optical recording layers of the above. 

[0026]A manufacturing method of an optical recording medium of above-mentioned this invention is provided with the following. 
A process of providing light transmittance state material and forming a light transmittance state film so that a process of 
forming uneven shape in one field of a light transmittance state film may transfer the uneven shape concerned suitably on La 
Stampa in which uneven shape was formed. 

A process of exfoliating the light transmittance state film concerned from above-mentioned La Stampa. 

After a process of providing light transmittance state material and forming a light transmittance state film still more suitably on 
La Stampa in which the above-mentioned uneven shape was formed so that the uneven shape concerned may be transferred. In 
a field of an opposite hand of an uneven shape forming face of the above-mentioned light transmittance state film before a 
process of exfoliating from above-mentioned La Stampa, the light transmittance state film concerned. Paste the above- 
mentioned light transmittance state film together to a supporting board by a glue line, and still more suitably. In a process of 
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pasting the above-mentioned light transmittance state film together to a supporting board by a glue line, Alignment of a center 
hall established in the above-mentioned supporting board using an eccentric expanding pin and a center hall of above-mentioned 
La Stampa is performed, to uneven shape of the above-mentioned light transmittance state film, eccentric adjustment is carried 
out and the above-mentioned supporting board is pasted together. 

[0027]It presses in a process of providing light transmittance state material and forming a light transmittance state film suitably 
on La Stampa in which the above-mentioned uneven shape was formed so that the uneven shape concerned may be 
transferred, heating a sheet for light transmittance state films on above-mentioned La Stampa. In a process of providing light 
transmittance state material and forming a light transmittance state film suitably on La Stampa in which the above-mentioned 
uneven shape was formed so that the uneven shape concerned may be transferred, A sheet for light transmittance state films is 
pasted together with adhesives for light transmittance state films on above-mentioned La Stampa, and the adhesives for light 
transmittance state films concerned are solidified. In a process of providing light transmittance state material and forming a light 
transmittance state film suitably on La Stampa in which the above-mentioned uneven shape was formed so that the uneven 
shape concerned may be transferred, resin for light transmittance state films is applied on above-mentioned La Stampa, and the 
resin for light transmittance state films concerned is solidified. 

[0028]A manufacturing method of an optical recording medium of above-mentioned this invention forms uneven shape in one 
field of a medium substrate, and forms the 1 st optical recording layer on an uneven shape forming face of a medium substrate. 
On the other hand, uneven shape is formed in one field of a light transmittance state film, and the 2nd optical recording layer is 
formed on an uneven shape forming face of a light transmittance state film. Next, the 1st optical recording layer and the 2nd 
optical recording layer are pasted together. In a field of an opposite hand of an uneven shape forming face of a light 
transmittance state film before a process of forming the 2nd optical recording layer at least here, It carries out, where it pasted 
a light transmittance state film together to a supporting board by a glue line and a light transmittance state film is pasted 
together to a supporting board in a process of forming the 2nd optical recording layer at least. In the case of a phase change 
type optical recording layer, it initializes in the state. 

[0029]Since membrane formation of an optical recording layer and also initialization are performed where a light transmittance 
state film is pasted together to a supporting board when manufacturing an optical recording medium which has an optical 
recording layer more than two-layer according to the manufacturing method of an optical recording medium of above-mentioned 
this invention, Since handling of a thin light transmittance state film is improving and it is not necessary to **** a light 
transmittance state film on a stage in a direct device, It controls that a crack is attached to a light transmittance state film, and 
since some light transmittance state films do not float on a stage with garbage etc., in the case of a phase change layer, 
initialization can solve a problem which becomes difficult. 
[0030] 

[Embodiment of the Invention]Hereafter, an embodiment of the invention is described in detail using a drawing. This embodiment 
is related with the manufacturing method of an optical recording medium (optical disc). 

[0031] 1st embodiment d rawing 1 (a) is a pattern perspective view showing the situation of an exposure of the light of an optical 
disc which provided the two-layer optical recording layer concerning this embodiment. The center hall CH is making the central 
part approximate circle board shape by which the opening was carried out, and optical disc DC rotates it in the drive direction 
DR. When recording or playing information, as opposed to the optical recording layer in optical disc DC, optical LTs. such as a 
laser beam of a blue - bluish purple field, are irradiated by object lens OL whose numerical aperture is 0.8 or more. 
[0032] Drawing 1 (b) is a type section figure, and drawing 1 (c) is the sectional view which expanded the important section of the 
type section figure of drawing 1 (b). The crevice lOd is established in one surface of the disc substrate 10 on which thickness 
consists of polycarbonate of 0.3 mm or more (for example, 1.1 mm) etc., for example by injection molding. Along with the 
unevenness including this crevice lOd, the 1st optical record layered product 11 is formed. The 1st optical recording layer 11 is 
the composition that record film, such as a dielectric film and a phase change film, the dielectric film, the reflection film, etc. 
were laminated in this turn from the upper layer side, and lamination and a number of layers change with the kind of recording 
material, or designs. The glue line 12 is formed in the upper layer of the 1st optical recording layer 1 1, and the 2nd optical 
recording layer 1 3 is formed in the upper layer. The 2nd optical recording layer 1 3 is the composition that record film, such as a 
dielectric film and a phase change film, the dielectric film, the semipermeability reflection film, etc. were laminated in this turn 
from the upper layer side, and lamination and a number of layers change with the kind of recording material, or designs. The light 
transmittance state film 14 of 0.1 mm of thickness is formed in the upper layer of the 2nd optical recording layer 13. for 
example. As for the light transmittance state film 14, the crevice 14d is established in the surface by the side of the 2nd optical 
recording layer 13. Along with the unevenness including this crevice 14d, the 2nd optical record layered product 13 is formed. 
[0033]In recording or playing the above-mentioned optical disc, it irradiates with optical LTs, such as a laser beam, by object 
lens OL so that it may focus from the light transmittance state film 14 side to the 1st optical recording layer 1 1 or the 2nd 
optical recording layer 1 3. The 2nd either 1 st optical recording layer 1 1 or optical recording layer 1 3 is selectively recorded or 
played by whether the distance from object lens OL's optical disc is adjusted, and a focus is doubled with the 2nd either 1st 
optical recording layer 1 1 or optical recording layer 1 3. With the above-mentioned composition, the 2nd optical recording layer 
13 is semipermeability. when irradiating the 1st optical recording layer 11 with optical LT. makes the 2nd optical recording layer 
13 penetrate, and is performed. At the time of playback of an optical disc, the returned light reflected by either of the 1st and 
2nd optical recording layers (1 1, 13) is received with a photo detector, a digital disposal circuit generates a predetermined signal, 
and a regenerative signal is taken out. 

[0034]In the above optical discs, the 1st optical recording layer 11 and the 2nd optical recording layer 13 have the uneven 
shape resulting from the crevice 14d formed in the surface of the crevice lOd formed in the surface of the disc substrate 10. or 
the light transmittance state film 14. For example, the track region is classified with uneven shape including this crevice (lOd. 
14d). Large-scale-izing is possible by applying the land groove-recordings method which the track region classified by the 
above-mentioned crevice (lOd, 14d) is called a land and a groove, and records information on both a land and a groove. It is also 
possible to make only either one of a land or a groove into a record section. 

[0035]As a pit which has the length corresponding to record data for the uneven shape resulting from the above-mentioned disc 
substrate 10 and the crevice (lOd, 14d) of the light transmittance state film 14, By constituting optical record film from 
reflection films, such as an aluminum film, it can also be considered as an only for [ playback (ROM) ] type optical disc. 
[0036]Next. the manufacturing method of the optical disc which has the above-mentioned two-layer optical recording layer is 
explained. First. La Stampa 20 for disc substrates which has on the surface an uneven pattern containing the heights 20p which 
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are the patterns reversed for transferring to a disc substrate by the predetermined method of being known conventionally is 
created. Next, as shown in drawing 2 (a), in the cavity which consists above-mentioned La Stampa 20 for disc substrates of 
metallic molds (MD1. MD2), it instaHs. and fixes so that heights forming face 20p' of La Stampa 20 for disc substrates may face 
the cavity inside, and an Injection die is constituted. By ejecting resin 10'. such as polycarbonate of a molten state, from inlet 
MS of a metallic mold in the cavity of the above-mentioned injection die. for example, as shown in dravying 2 (b), the disc 
substrate 10 is formed on La Stampa 20 for disc substrates. Here, 10 d of crevices (slot) are formed in the surface of the disc 
substrate 10 at the position corresponding to the heights 20p of La Stampa 20 for disc substrates. 

[0037]The disc substrate 10 by which the uneven pattern including the crevice lOd used as a groove pattern or a pit pattern 
was formed in the surface as shown in drawing 3 (a) by releasing from mold from the above-mentioned injection molding die is 
obtained. Next, as shown in drawing 3 (b). after spraying gas, such as air and nitrogen gas, on the surface of the disc substrate 
10 and removing dust, a reflection film, a dielectric film, record film, and the 1st optical record film 1 1 that has a layered product 
of a dielectric film are formed in order of this membrane formation by sputtering process etc. The record film containing phase 
change type optical record film, a magneto-optical recording film, or organic coloring matter can be used for the above- 
mentioned record film, for example. Or In the case of ROM type optical disks, optical record film is formed with reflection films, 
such as an aluminum film. 

[0038]When a phase change film is formed as the above-mentioned record film, Next, the whole surface is irradiated at the 1st 
optical recording layer 1 1, and after giving and carrying out melting of the heat, it Is made to quench and crystallize by moving 
an Irradiation position to a diameter direction, condensing Infrared light !R, such as a YAG laser beam, for example, rotating the 
disc substrate 10 by object lens OL, as shown in drawing 3 (c). This is equivalent to the Initializing step of the 1st optical 
recording layer 1 1 . 

[0039]The light transmittance state film 14 In which the uneven pattern which, on the other hand, includes the crevice 14d 
which serves as a groove pattern or a pit pattern on the surface by various methods shown below was transferred is formed. 
First, as the 1st method, as shown in drayvin^^^ the sheet 14s for light transmittance state films is arranged on La Stampa 
21 for light transmittance state films which has an uneven pattern containing the heights 21 p, and it presses, heating, as shown 
in drayying A (TH) (PR). At this time, the sheet [ for light transmittance state films / 14s ] surface is heated, and it fuses, and 
changes along with the uneven pattern of La Stampa 21 for light transmittance state films. The light transmittance state film 14 
is formed by quenching in this state. Next, if it releases from mold from La Stampa 21 for light transmittance state films as 
shown in drawing 4 (c). 14 d of crevices (slot) are transferred in the surface of the obtained light transmittance state film 14 by 
the position corresponding to the heights 21 p of La Stampa 21 for light transmittance state films. 

[0040]As the 2nd method, as shown in drawing 5 (a), the ultraviolet curing resin 14r is supplied by spreading etc. on La Stampa 
21 for light transmittance state films which has an uneven pattern containing the heights 21 p. and as shown in drawing 5 (b), the 
sheet 14s for light transmittance state films is arranged in the upper layer. With the technique of the spin coat rotated in this 
state, as shown in drawing 5 (c). the ultraviolet curing resin 14r is spread so that it may become La Stampa 21 for light 
transmittance state films, and thickness uniform in a sheet [ for light transmittance state films / 14s ] gap. Next, as shown in 
^rayying 6 (a). Irradiate with ultraviolet-rays U V, make the ultraviolet curing resin 1 4r harden, the sheet 1 4s for light 
transmittance state films and the ultraviolet curing resin 14r are made to unify, and the light transmittance state film 14 Is 
formed. Next. If it releases from mold from La Stampa 21 for light transmittance state films as shown in draw ing 6 (b). 14 d of 
crevices (slot) are transferred In the surface of the obtained light transmittance state film 14 by the position corresponding to 
the heights 21 p of La Stampa 21 for light transmittance state films. 

[0041]On La Stampa 21 for light transmittance state films which has an uneven pattern containing the heights 21 p as the 3rd 
method as shown in drawing 7 (a). The ultraviolet curing resin 14r is supplied, and with the technique of the spin coat rotated in 
this state, as shown in drawing 7 (b). the ultraviolet curing resin 14r is applied by uniform thickness. Next, as shown in drawing 8 
(a), irradiate with ultraviolet-rays UV, the ultraviolet curing resin 14r is made to harden, and the light transmittance state film 14 
is formed. Next, if it releases from mold from La Stampa 21 for light transmittance state films as shown in dravying 8^^ 14 d of 
crevices (slot) are transferred in the surface of the obtained light transmittance state film 14 by the position corresponding to 
the heights 21 p of La Stampa 21 for light transmittance state films. 

[0042]Next as shown in drawin&...9^^^ the field of the opposite hand of the concavo-convex forming face of the light 
transmittance state film 14 formed as mentioned above is pasted together to the supporting board 22 which consists of 
polycarbonate or other materials by the glue lines 23, such as adhesives or a pressure-sensitive binder. 

[0043]Next, as shown In drawing 9 (b). where the light transmittance state film 14 is pasted together to the supporting board 22, 
After spraying gas» such as air and nitrogen gas, on the surface of the light transmittance state film 14 and removing dust, a 
dielectric film, record film, a dielectric film, and the 2nd optical record film 13 that has a layered product of a semipermeabllity 
reflection film are formed In order of this membrane formation by sputtering process etc. The record film containing phase 
change type optical record film, a magneto-optical recording film, or organic coloring matter can be used for the above- 
mentioned record film, for example. Or In the case of ROM type optical disks, optical record film Is formed with the 
semipermeabllity reflection film which consists of aluminum films etc. 

[0044]lnfrared light IR is condensed by object lens OL and the 2nd optical recording layer 13 is irradiated, and after giving and 
carrying out melting of the heat, it is made to quench and crystallize by the same technique as the case of the 1 st above- 
mentioned optical recording layer, as shown in drawing 10 (a) when a phase change film is formed as the above-mentioned 
record film. This is equivalent to the initializing step of the 2nd optical recording layer 13. 

[0045]Next, as shown in drawing 10 (b). the light transmittance state film 14 in which the 2nd optical recording layer 13 was 
formed is obtained by exfoliating in the interface of the glue line 23 and the light transmittance state film 14. In order to make 
exfoliation possible by the interface of the glue line 23 and the light transmittance state film 14 as mentioned above, it is made 
for the adhesive strength of the glue line 23 and the light transmittance state film 14 to become weak rather than the adhesive 
strength of the glue line 23 and the supporting board 22 about adhesion by the glue line 23. According to the difference of this 
adhesive strength, exfoliation becomes possible by the interface of the glue line 23 and the light transmittance state film 14. 
[0046]For example, in using adhesives as the glue tine 23. as shown in drawin g 1 1 (a), it becomes possible by choosing the light 
transmittance state film 14 and the supporting board 22 from different construction material to give a difference to adhesive 
strength. As shown In drawi ng 1 1 (b). there is a method of bringing either of the interfaces of the interface of the supporting 
board 22 and the glue line 23. the light transmittance state film 1 4. and the glue line 22 the surface treatment FT. There are the 
method of raising mechanical adhesion intensity by physical processing of damaging the method of performing chemical 
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preparation, such as an etching primer or silicone, or the surface as a surface treatment, for example, etc. As shown in drawin g 
11(c) using the adhesive strength of the adhesives to the member from which rigidity generally differs difiPering, it is also 
possible to make it the direction of the adhesive strength of the rigid difference of the light transmittance state film 14 and the 
supporting board 22 to the glue line 23 and the light transmittance state film 14 become weak. 

[0047]For example, when using a pressure-sensitive binder as the glue line 23, as shown in drawing 1^^^^^ it becomes possible 
by choosing the light transmittance state film 14 and the supporting board 22 from different construction material to give a 
difference to adhesive strength. As shown in drawing 1 2 (b), there is a method of bringing either of the interfaces of the 
interface of the supporting board 22 and the glue line 23, the light transmittance state film 14, and the glue line 22 the surface 
treatment FT. There are the method of raising mechanical adhesion intensity by physical processing of damaging the method of 
performing chemical preparation, such as an etching primer or silicone, or the surface as a surface treatment, for example, etc. 
As shown in drawing 13 (a), it becomes possible by constituting the glue line 23 from two-layer [ of the weak adhesive layer 23a 
and the strong adhesive layer 23b ] to give a difference to adhesive strength. As shown in drawi ng 1 3 (b). the pressure sensitive 
adhesive sheet which formed the weak adhesive layer 23a in one field of the base 23c, and formed the strong adhesive layer 23b 
in the field of another side can also be used as a glue line. 

[0048]Next, the 1st optical recording layer 1 1 formed in the above-mentioned disc substrate 10 and the 2nd optical recording 
layer 13 formed in the light transmittance state film 14 are pasted together by the glue line 12. As the glue line 12, adhesives, a 
pressure-sensitive binder, etc. of an ultraviolet-curing-resin system can be used, for example. 

[0049]exfoliation sheet 12a As shown in drawing 14 (a), in using 12 s of pressure-sensitive pressure sensitive adhesive sheets 
which it has. For example, 1 2 s of pressure-sensitive pressure sensitive adhesive sheets are pressed on the 1 st optical 
recording layer 1 1 formed in the disc substrate 10, and it presses with a pad or a roller, and as shown in drawing 1 4 (b), the 1st 
optical recording layer 11 and 12 s of pressure-sensitive pressure sensitive adhesive sheets are pasted up. Next, as are shown 
in drawing 1 4 (c), and it exfoliates and the exfoliation sheet 12a is shown in drawing 15 (a). Double and press the position of the 
1st optical recording layer 1 1 and the 2nd optical recording layer 13 against 12 s of pressure-sensitive pressure sensitive 
adhesive sheets, and the 2nd optical recording layer 1 3 formed in the light transmittance state film 1 4 is pressed with a pad or a 
roller. As shown in drawing 15 (b), the 1st optical recording layer 1 1 and the 2nd optical recording layer 13 are pasted together. 
The optical disc which provided the two-layer optical recording layer of composition of being shown in dX3wJ!lS„i..3*50ve can be 
manufactured. 

[0050]Although the 1st optical recording layer 11 is pasted previously and 12 s of pressure-sensitive pressure sensitive 
adhesive sheets are pasted up subsequently to the 2nd optical recording layer 13, the 2nd optical recording layer 13 can be 
pasted and, subsequently to the 1st optical recording layer 1 1, it can also be made to paste up conversely in the above. 
[005l]Here, since the signal section of each recording layer is stuck without eccentricity, pasting together as follows, for 
example is important for the 1st above-mentioned optical recording layer 1 1 and the 2nd optica! recording layer 13. For 
example, the light transmittance state film 14 in which the 2nd optical recording layer 13 was formed is ****(ed) on an XY 
stage, and it holds by a vacuum or electrostatic adsorption. Next, on the circumference which turns into the periphery or inner 
circumference of the light transmittance state film 1 4 with the boundary between a signal section and a mirror part, a CCD 
camera is arranged in the position by which equidistribution was carried out at 90 degrees, and edge detection of the boundary 
is carried out. From the position information on edge, an XY stage is moved so that a center pin may come to the center of a 
signal section. Next, you insert in a center pin the disc substrate 10 which formed the 1st optical recording layer 11, and make it 
stuck by pressure with a pad etc. Above, each signal section of the 1st optical recording layer 11 and the 2nd optical recording 
layer 1 3 can paste together so that there may be no eccentricity. 

[0052]The disc substrate 10 which formed the 1st optical recording layer 11 on the XY stage is held. It is possible for an XY 
stage to be moved so that a center pin may come focusing on a signal section, and for you to insert in a center pin the light 
transmittance state film 14 in which the 2nd optical recording layer 13 was formed, and to also make it stuck by pressure with a 
pad etc. 

[0053]Although the 1st above-mentioned optical recording layer 11 and the 2nd optical recording layer 13 are pasted together, 
ultraviolet-curing-resin system adhesives etc. can also be used. In this case, as shown in d_rawngj_6 (a), for example, as it 
supplies the ultraviolet curing resin 12r by spreading etc. on the 1st optical recording layer 11 formed in the disc substrate 10 
and is shown in drawLng J^^^ The 2nd optical recording layer 13 side of the light transmittance state film 14 is made into the 
ultraviolet-curing-resin 12r side, and is arranged. With the technique of the spin coat rotated in this state, as shown in drawing 
16 (c). the ultraviolet curing resin 1 2r is spread so that it may become thickness uniform in the gap of the 1 st optical recording 
layer 1 1 and the 2nd optical recording layer 1 3. Next, as shown in drawing 1 7 (a), irradiate with ultraviolet-rays UV and the 
ultraviolet curing resin 12r is made to harden, and as shown in drawing 17 (b). the 1st optical recording layer 1 1 and the 2nd 
optical recording layer 13 are pasted together as the glue line 12. The optical disc which provided the two-layer optical 
recording layer of composition of being shown in drawing 1 above can be manufactured. 

[0054]In this case, in order to paste the signal section of each recording layer together without eccentricity by the 1 st above- 
mentioned optical recording layer 1 1 and the 2nd optical recording layer 13. As mentioned above, the light transmittance state 
film 14 which formed the 2nd optical recording layer 13 on the XY stage is held, How to perform a spin coat where the disc 
substrate 1 0 in which the XY stage was moved so that a center pin might come focusing on a signal section, and the 1 st optical 
recording layer 1 1 was formed is inserted in a center pin. The center hall of a light transmittance state film is pierced to 
concentric circle shape to the signal section of the 2nd optical recording layer 13, and there is a method of doubling a center 
position by considering a tapered shape center Jig as a guide. 

[0055]In this embodiment, when record film is a phase change film, after initialization laminates a two-layer optical recording 
layer, may perform it, but. It is preferred for light volume required for initialization of the optical recording layer by the side of a 
lower layer to increase, for there to be problems — the influence of interference is not avoided — since the two-layer 
recording layer is close, and to initialize immediately after membrane formation like the above-mentioned embodiment, 
[0056]According to the manufacturing method of the optical disc which has a two-layer optical recording layer concerning this 
above-mentioned embodiment. Handling of a thin light transmittance state film improves by pasting a light transmittance state 
film together to membrane formation of the 2nd optical recording layer, and the supporting board which is initializing further in 
the case of the phase change film, and is rigid in the state where it pasted together to the supporting board. Maintenance within 
a device becomes easy and a film deposition system and the light irradiation device of initialization become usable about the 
thing of the usual composition. Since the rear face of the light transmittance state film is protected and it is not necessary to 
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contact on the stage in a direct device, it can control that garbage and a crack are attached to a light transmittance state film. 
Since garbage does not adhere, some light transmittance state films do not float on a stage with garbage, and when it is a phase 
change layer, initialization can solve the problem which becomes difficult. 

[0057]The composition of the optical disc concerning the 2nd embodiment book embodiment is the same as that of a 1st 
embodiment substantially, and a part of manufacturing methods differ. Namely, as shown in drawing 3 (c). the disc substrate 10 
by which the uneven pattern including the crevice lOd used as a groove pattern or a pit pattern was formed in the surface is 
formed. The 1st optical record film 1 1 is formed and it carries out like a 1st embodiment to the process of condensing infrared 
tight further and initializing the 1st optical recording layer 1 1. 

[0058]On the other hand, as shown in drawing 1 0 (a), the light transmittance state film 14 In which the uneven pattern including 
the crevice 14d used as a groove pattern or a pit pattern was formed in the surface is formed. The 2nd optical record film 13 Is 
formed and it carries out like a 1st embodiment to the process of condensing Infrared light further and Initializing the 2nd optical 
recording layer 1 3. 

[0059]Next, as shown in drawing 1^^^^^^^^ before exfoliating in the interface of the glue line 23 and the light transmittance state 
film 14, the 1st optical recording layer 11 formed in the above-mentioned disc substrate 10 and the 2nd optical recording layer 

13 formed in the light transmittance state film 14 are pasted together by the glue line 12. As the glue line 12, adhesives, a 
pressure-sensitive binder, etc. of an ultraviolet-curing-resin system can be used, for example. The process in the case of using 
adhesives can perform the process in the case of using a pressure-sensitive binder as well as the process of a 1st embodiment 
shown in drawing 16 and 17 like the process of a 1st embodiment shown in drawing 14 and 15. In the above-mentioned 
lamination process, since the signal section of each recording layer is pasted together without eccentricity by the 1 st optical 
recording layer 1 1 and the 2nd optical recording layer 13, it can paste together like a 1st embodiment. 

[0060]Next, as shown in drawing 18 (b). it exfoliates in the interface of the glue line 23 and the light transmittance state film 14. 
The optical disc which provided the two-layer optical recording layer of composition of being shown in drawin g 1 above can be 
manufactured. 

[0061]Since according to the manufacturing method of the optical disc which has a two-layer optical recording layer concerning 
this above-mentioned embodiment membrane formation of an optical recording layer and also initialization are performed like a 
1 st embodiment where a light transmittance state film Is pasted together to a supporting board. Since handling of a thin light 
transmittance state film is improving and it is not necessary to **** a light transmittance state film on the stage In a direct 
device. It controls that a crack is attached to a light transmittance state film, and since some light transmittance state films do 
not float on a stage with garbage etc.. In the case of a phase change layer. Initialization can solve the problem which becomes 
difficult. 

[0062]The composition of the optical disc concerning the 3rd embodiment book embodiment is the same as that of a 1st 
embodiment substantially, and a part of manufacturing methods differ. Namely, as shown in drawing 3 (c), the disc substrate 10 
in which the uneven pattern including the crevice lOd which serves as a groove pattern or a pit pattern on the surface by 
injection molding was formed is formed. The 1st optical record film 1 1 is formed and it carries out like a 1st embodiment to the 
process of condensing infrared light further and initializing the 1st optical recording layer 1 1. 

[0063]The light transmittance state film 14 In which the uneven pattern including the crevice 14d used as a groove pattern or a 
pit pattern was formed in the surface on the other hand like the process shown in drawing^ is formed. Here, as shown in 
.4rsy!y.!.Qg.J.9ja), the protection film 14t is formed in the surface of the opposite hand of the concavo-convex forming face of the 
light transmittance state film 1 4. For example. It can heat pressing La Stampa which has unevenness in the field of another side 
using the light transmittance state film 1 4 In which the protection film 1 4t Is beforehand formed on the surface of one side, and 
can form. What pasted the polyethylene film together, for example as the light transmittance state film 14 which formed the 
protection film 14t after processing with medicine, such as butyl acetate, on the surface. Or there are some etc. which pasted 
the pressure-sensitive binder of fine adhesiveness together to the PET (polyethylene terephthalate) film, A protection film may 
be pasted together to the field of the opposite hand of an uneven pattern forming face after forming the light transmittance 
state film 14 in which the uneven pattern including the crevice 14d used as a groove pattern or a pit pattern was formed In the 
surface like the method given in a 1 st embodiment. 

[0064]Next, as shown in drawing 19^^ the surface of the protection film 14t established in the light transmittance state film 14 
formed as mentioned above is pasted together to the supporting board 22 which consists of polycarbonate or other materials by 
the glue lines 23. such as adhesives or a pressure-sensitive binder. 

[0065]Next. as shown in drawing 19 (c), where the protection film 14t provided in the light transmittance state film 14 is pasted 
together to the supporting board 22. After spraying gas, such as air and nitrogen gas, on the surface of the light transmittance 
state film 14 and removing dust, a dielectric film, record film, a dielectric film, and the 2nd optical record film 13 that has a 
layered product of a semlpermeability reflection film are formed in order of this membrane formation by sputtering process etc. 
The record film containing phase change type optical record film, a magneto-optical recording film, or organic coloring matter 
can be used for the above-mentioned record film, for example. Or In the case of ROM type optical disks, optical record film is 
formed with the semlpermeability reflection film which consists of aluminum films etc. 

[006 6] Infrared light IR Is condensed by object lens OL. and the 2nd optical recording layer 13 is irradiated, and after giving and 
carrying out melting of the heat, it is made to quench and crystallize, as shown in drawing 20 (a) when a phase change film is 
formed as the above-mentioned record film. This is equivalent to the Initializing step of the 2nd optical recording layer 13. 
[0067]Next, as shown in drawing 20 (b), the light transmittance state film 14 in which the 2nd optical recording layer 13 was 
formed is obtained by exfoliating in the interface of the protection film 14t and the light transmittance state film 14. As 
subsequent processes, the 1st optical recording layer 1 1 formed in the disc substrate 10 and the 2nd optical recording layer 13 
formed in the light transmittance state film 14 are pasted together by the glue line 12 like a 1st embodiment. As the glue line 12. 
adhesives, a pressure-sensitive binder, etc. of an ultraviolet-curing-resin system can be used, for example. The process in the 
case of using adhesives can perform the process in the case of using a pressure-sensitive binder as well as the process of a 
1st embodiment shown in drawing^. 1^^^ 17 like the process of a 1st embodiment shown in drawing 14^ and 15. In the above- 
mentioned lamination process, since the signal section of each recording layer is pasted together without eccentricity by the 1 st 
optical recording layer 1 1 and the 2nd optical recording layer 1 3, It can paste together like a 1 st embodiment. 
[0068]In this embodiment, the adhesive strength of the interface of the protection film 14t and the light transmittance state film 

1 4 needs to be weak compared with the Interface of the glue line 23 and the supporting board 22. and the interface of the glue 
line 23 and the protection film 14t. In this method, since a protection film is exfoliated simultaneously with a supporting board. 
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the process for exfoliating a protection film becomes unnecessary, and a routing counter can be reduced. 

[0069]Since according to the manufacturing method of the optical disc which has a two-layer optical recording layer concerning 
this above-mentioned embodiment membrane formation of an optical recording layer and also initialization are performed like a 
1st embodiment where a light transmittance state film is pasted together to a supporting board. Since handling of a thin light 
transmittance state film is improving and it is not necessary to **** a light transmittance state film on the stage in a direct 
device. It controls that a crack is attached to a light transmittance state film, the light transmittance state film is protected until 
especially a protection film exfoliates, and there is an advantage to which neither a crack nor garbage is attached easily. Since 
some light transmittance state films do not float on a stage with garbage etc., in the case of a phase change layer, initialization 
can solve the problem which becomes difficult. Since what is necessary is just to be able to paste a supporting board and a 
protection film together, the width of the material selection to a supporting board spreads. 

[0070]The composition of the optical disc concerning the 4th embodiment book embodiment is the same as that of a 1st 
embodiment substantially, and a part of manufacturing methods differ. That is, it is the method of forming the protection film 14t 
in the surface of the opposite hand of the concavo-convex forming face of the light transmittance state film 14 like a 3rd 
embodiment, and a 3rd embodiment differs in some processes. Namely, as shown in .drawing 3 _( the disc substrate 10 in which 
the uneven pattern including the crevice lOd which serves as a groove pattern or a pit pattern on the surface by injection 
molding was formed is formed, The 1 st optical record film 1 1 is formed and it carries out like a 1st embodiment to the process 
of condensing infrared light further and initializing the 1st optical recording layer 1 1. 

[007l]On the other hand, as shown in drawin g 19 , the light transmittance state film 14 in which the uneven pattern including the 
crevice 14d used as a groove pattern or a pit pattern was formed in the surface is formed, The 2nd optical record film 13 is 
formed and it carries out like a 1st embodiment to the process of condensing infrared light further and initializing the 2nd optical 
recording layer 13. On the other hand, as shown in drawin g 19 . the surface of the protection film 14t established in the light 
transmittance state film 14 in which the uneven pattern was formed by the glue lines 23, such as adhesives or a pressure- 
sensitive binder. When a phase change film is formed as record film contained in the 2nd optical record film 13 after pasting 
together to the supporting board 22 which consists of polycarbonate or other materials and forming the 2nd optical record film 
13. as shown in draw ing 21 (a). Infrared light IR is condensed by object lens OL and the 2nd optical recording layer 13 is 
irradiated, and it is made to quench and crystallize after giving and carrying out melting of the heat. This is equivalent to the 
initializing step of the 2nd optical recording layer 1 3. 

[O072]Next, as shown in drawin g 21 (b). by exfoliating in the interface of the protection film 14t and the glue line 23. the 2nd 
optical recording layer 13 is formed in one field, and the field of another side obtains the light transmittance state film 14 
protected by the protection film 1 4t. 

[O073]Next, as shown in drawing 22 (a), the 1st optical recording layer 11 formed in the disc substrate 10 and the 2nd optical 
recording layer 13 formed in the light transmittance state film 14 are pasted together by the glue line 12 like a 1st embodiment. 
As the glue line 12, adhesives, a pressure-sensitive binder, etc. of an ultraviolet-curlng-resin system can be used, for example. 
The above-mentioned bonding process is performed before exfoliating the protection film 14t from the light transmittance state 
film 14. The process in the case of using adhesives can perform the process in the case of using a pressure-sensitive binder as 
well as the process of a 1st embodiment shown in drayyin^ 17 like the process of a 1st embodiment shown in drayying^.M 

and 15. In the above-mentioned lamination process, since the signal section of each recording layer is pasted together without 
eccentricity by the 1st optical recording layer 1 1 and the 2nd optical recording layer 13, it can paste together like a 1st 
embodiment. 

[0074]Next, as shown in drawing 22 (b), the protection film 14t is exfoliated from the light transmittance state film 14. The 
optical disc which provided the two-layer optical recording layer of composition of being shown in drawing 1 above can be 
manufactured. 

[0075]In this embodiment, the adhesive strength of the interface of the glue line 23 and the protection film 14t needs to be 
weak compared with the interface of the glue line 23 and the supporting board 22, and the interface of the protection film 14t 
and the light transmittance state film 14.Since the protection film 14t is exfoliated after pasting together the 1st optical 
recording layer 1 1 formed in the disc substrate 10. and the 2nd optical recording layer 13 formed in the light transmittance state 
film 14 by the glue line 12 in this method. The light transmittance state film 14 can be protected with the protection film 14t just 
before completion, and garbage and a crack can be prevented from being attached to the light transmittance state film 1 4. 
[0076]Since according to the manufacturing method of the optical disc which has a two-layer optical recording layer concerning 
this above-mentioned embodiment membrane formation of an optical recording layer and also initialization are performed like a 
1st embodiment where a light transmittance state film is pasted together to a supporting board. Since handling of a thin light 
transmittance state film is improving and it is not necessary to **** a light transmittance state film on the stage in a direct 
device, It controls that a crack is attached to a light transmittance state film, and since some light transmittance state films do 
not float on a stage with garbage etc., in the case of a phase change layer, initialization can solve the problem which becomes 
difficult. Since what is necessary is just to be able to paste a supporting board and a protection film together, the width of the 
material selection to a supporting board spreads. 

[0077]The composition of the optical disc concerning the 5th embodiment book embodiment is the same as that of a 1 st 
embodiment substantially, and a part of manufacturing methods differ. That is, it is the method of forming the protection film 1 4t 
in the surface of the opposite hand of the concavo-convex forming face of the light transmittance state film 14 like a 3rd 
embodiment, and a 3rd embodiment differs in some processes. Namely, as shown in drawing 3 (c). the disc substrate 10 in which 
the uneven pattern including the crevice 1 0d which serves as a groove pattern or a pit pattern on the surface by injection 
molding was formed is formed, The 1 st optical record film 1 1 is formed and it carries out like a 1 st embodiment to the process 
of condensing infrared light further and initializing the 1st optical recording layer 11. 

[0078]On the other hand, as shown in drawin g 19 and drawing 20 . the surface of the protection film 14t established in the light 
transmittance state film 14 in which the uneven pattern was formed by the glue lines 23, such as adhesives or a pressure- 
sensitive binder. It pastes together to the supporting board 22 which consists of polycarbonate or other materials, the 2nd 
optical record film 13 is formed, and it carries out like a 3rd embodiment to the process of condensing infrared light further and 
initializing the 2nd optical recording layer 1 3. 

t0079]Next. as shown in c!r^win&^ 2^^^^ the 1st optical recording layer 1 1 formed in the above-mentioned disc substrate 10 and 
the 2nd optical recording layer 13 formed in the light transmittance state film 14 are pasted together by the glue line 12. As the 
glue line 1 2. adhesives. a pressure-sensitive binder, etc. of an ultraviolet-curing-resin system can be used, for example. The 
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process in the case of using adhesives can perform the process in the case of using a pressure-sensitive binder as well as the 
process of a 1st embodiment shown in drawin&^l^^^^^ 17 like the process of a 1st embodiment shown in drawing^ 15. In 

the above-mentioned lamination process, since the signal section of each recording layer is pasted together without 
eccentricity by the 1st optical recording layer 11 and the 2nd optical recording layer 13, it can paste together like a 1st 
embodiment. 

[0080]Next, as shown in drawin g 23 (b). it exfoliates in the interface of the protection film 1 4t and the light transmittance state 
film 14. The optical disc which provided the twoHayer optical recording layer of composition of being shown in drawin g 1 above 
can be manufactured. 

[0081 ]In this embodiment, the adhesive strength of the interface of the protection film 14t and the light transmittance state film 
1 4 needs to be weak compared with the interface of the glue line 23 and the supporting board 22, and the glue line 23 and a 
protection film 14t interface. In this method, since a protection film is exfoliated simultaneously with a supporting board, the 
process for exfoliating a protection film becomes unnecessary, and a routing counter can be reduced. Since the protection film 
14t is exfoliated after pasting together the 1st optical recording layer 1 1 formed in the disc substrate 10, and the 2nd optical 
recording layer 13 formed in the light transmittance state film 14 by the glue line 12. The light transmittance state film 14 can 
be protected with the protection film 14t just before completion, and garbage and a crack can be prevented from being attached 
to the light transmittance state film 1 4. 

[0082]Since according to the manufacturing method of the optical disc which has a two-layer optical recording layer concerning 
this above-mentioned embodiment membrane formation of an optical recording layer and also initialization are performed like a 
1 st embodiment where a light transmittance state film is pasted together to a supporting board, Since handling of a thin light 
transmittance state film is improving and it is not necessary to **** a light transmittance state film on the stage in a direct 
device. It controls that a crack is attached to a light transmittance state film, and since some light transmittance state films do 
not float on a stage with garbage etc.. in the case of a phase change layer, initialization can solve the problem which becomes 
difficult. Since what is necessary is Just to be able to paste a supporting board and a protection film together, the width of the 
material selection to a supporting board spreads. 

[0083] 6th embodiment d rawi ng 24 is a sectional view of the optical disc concerning this embodiment. Although it is the same as 
that of the optical disc substantially applied to a 1st embodiment, it differs that the hard court layer 15 is formed in the surface 
of the light transmittance state film 1 4. Since the hard court layer 1 5 is formed, the surface of the light transmittance state film 

14 is difficult to get damaged. 

[0084]The optical disc concerning this embodiment can be substantially manufactured like a 1st embodiment. Namely, as shown 
in drawing 3 (c). the disc substrate 10 in which the uneven pattern including the crevice lOd which serves as a groove pattern 
or a pit pattern on the surface by injection molding was formed is formed. The 1st optical record film 1 1 is formed and it carries 
out like a 1st embodiment to the process of condensing infrared light further and initializing the 1st optical recording layer 1 1. 
[0085]On the other hand, as shown in drawing 4 - drawing 8 , it carries out like a 1st embodiment to the process of forming in 
the surface the light transmittance state film 14 in which the uneven pattern including the crevice 14d used as a groove pattern 
or a pit pattern was transferred. Next, as shown in drayying 25^^^ the field of the opposite hand of the concavo-convex forming 
face of the light transmittance state film 14 formed as mentioned above is pasted together to the supporting board 22 which 
consists of polycarbonate or other materials by the glue line 23 which functions as the hard court layer 15. 

[0086]Next, after spraying gas, such as air and nitrogen gas, on the surface of the light transmittance state film 14 and removing 
dust where the light transmittance state film 14 is pasted together to the supporting board 22 as shown in drawing 25 (b). the 
2nd optical record film 1 3 is formed in order of this membrane formation by sputtering process etc. 

[0087]When a phase change film is formed as record film contained in the above-mentioned 2nd optical record film 13, Infrared 
tight IR is condensed by object lens OL. and the 2nd optical recording layer 13 is irradiated, and after giving and carrying out 
melting of the heat, it is made to quench and crystallize by the same technique as the case of the 1 st above-mentioned optical 
recording layer, as shown in dravym^^^^^ This is equivalent to the initializing step of the 2nd optical recording layer 13. 
[0088]Next, as shown in drawLng J.6^^(^ the light transmittance state film 14 in which the 2nd optical recording layer 13 and the 
hard court layer 15 were formed is obtained by exfoliating in the interface of the hard court layer 15 (glue line 23) and the 
supporting board 22. By using a bad adhesive substrate, for example as the supporting board 22, or applying silicone etc. to a 
supporting board in this embodiment, etc.. It is made for the adhesive strength of the interface of the hard court layer 15 and 
the supporting board 22 to become weak compared with the interface of the hard court layer 1 5 and the light transmittance 
state film 14. 

[0089]As subsequent processes, the 1st optical recording layer 11 formed in the above-mentioned disc substrate 10 and the 
2nd optical recording layer 13 formed in the light transmittance state film 14 are pasted together by the glue line 12. As the glue 
line 1 2. adhesives, a pressure-sensitive binder, etc. of an ultraviolet-curing-resin system can be used, for example. The process 
in the case of using adhesives can perform the process in the case of using a pressure-sensitive binder as well as the process 
of a 1 st embodiment shown in drawing ^^^^^ 1 7 like the process of a 1 st embodiment shown in drayying 1 4 and 1 5. In the 
above-mentioned lamination process, since the signal section of each recording layer is pasted together without eccentricity by 
the 1 st optical recording layer 1 1 and the 2nd optical recording layer 1 3, it can paste together tike a 1 st embodiment. The 
optical disc which provided the two-layer optical recording layer of composition of being shown in draw ing 24 above can be 
manufactured. 

[0090]Since according to the manufacturing method of the optical disc which has a two-layer optical recording layer concerning 
this above-mentioned embodiment membrane formation of an optical recording layer and also initialization are performed like a 
1 st embodiment where a light transmittance state film is pasted together to a supporting board. Since handling of a thin light 
transmittance state film is improving and it is not necessary to **** a light transmittance state film on the stage In a direct 
device, It controls that a crack is attached to a light transmittance state film, and since some light transmittance state films do 
not float on a stage with garbage etc., in the case of a phase change layer, initialization can solve the problem which becomes 
difficult. Since a glue line is used as a hard court layer, the routing counter for forming a hard court layer can be reduced. 
[0091 ]The composition of the optical disc concerning the 7th embodiment book embodiment is the same as that of a 6th 
embodiment substantially, and a part of manufacturing methods differ. That is, it is the method of forming the hard court layer 

15 in the surface of the opposite hand of the concavo-convex forming face of the light transmittance state film 14 like a 6th 
embodiment, and a 3rd embodiment differs in some processes. Namely, as shown in drawin g 3 ( c). the disc substrate 10 in which 
the uneven pattern including the crevice lOd which serves as a groove pattern or a pit pattern-on the surface by injection 
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molding was formed is formed. The 1st optical record film 1 1 is formed and it carries out like a 1st embodiment to the process 
of condensing infrared light further and initializing the 1 st optical recording layer 1 1 . 

[0092]On the other hand, as shown in drawi ng 26 (a), the surface of the light transmittance state film 14 in which the uneven 
pattern was formed by the glue line 23 which functions as a hard court layer. It pastes together to the supporting board 22 
which consists of polycarbonate or other materials, the 2nd optical record film 13 is formed, and it carries out like a 6th 
embodiment to the process of condensing infrared light further and initializing the 2nd optical recording layer 13, 
[0093]Next, as shown in drawin g 27 (a), the 1st optical recording layer 11 formed in the above-mentioned disc substrate 10 and 
the 2nd optical recording layer 13 formed in the light transmittance state film 14 are pasted together by the glue line 12. As the 
glue line 12, adhesives, a pressure-sensitive binder, etc. of an ultraviolet-curing-resin system can be used, for example. The 
process in the case of using adhesives can perform the process in the case of using a pressure-sensitive binder as well as the 
process of a 1st embodiment shown in drawing 16 and 17 like the process of a 1st embodiment shown in drawing 14 and 15. In 
the above-mentioned lamination process, since the signal section of each recording layer is pasted together without 
eccentricity by the 1st optical recording layer 1 1 and the 2nd optical recording layer 13, it can paste together like a 1st 
embodiment. 

[0094]Next. as shown in drayying 27 it exfoliates in the interface of the supporting board 22 and the hard court layer 1 5. The 
optical disc which provided the two-layer optical recording layer of composition of being shown in drawing 24_above can be 
manufactured. 

[0095]By using a bad adhesive substrate, for example as the supporting board 22. or applying silicone etc. to a supporting board 
in this embodiment, etc.. It is made for the adhesive strength of the interface of the hard court layer 15 and the supporting 
board 22 to become weak compared with the interface of the hard court layer 15 and the light transmittance state film 14. 
[0096]Since according to the manufacturing method of the optical disc which has a two-layer optical recording layer concerning 
this above-mentioned embodiment membrane formation of an optical recording layer and also initialization are performed like a 
1st embodiment where a light transmittance state film is pasted together to a supporting board, Since handling of a thin light 
transmittance state film is improving and it is not necessary to **** a light transmittance state film on the stage in a direct 
device, It controls that a crack is attached to a light transmittance state film, and since some light transmittance state films do 
not float on a stage with garbage etc., in the case of a phase change layer, initialization can solve the problem which becomes 
difficult. Since a glue line is used as a hard court layer, the routing counter for forming a hard court layer can be reduced. 
[0097]The 8th embodiment book embodiment shows the modification of the process of pasting a light transmittance state film 
together to a supporting board, in the 1st - a 7th embodiment. As shown in drawing 28 (a), namely, on La Stampa 21 for light 
transmittance state films which has an uneven pattern containing the heights 21 p. The light transmittance state film 14 in which 
the uneven pattern including the crevice 14d used as a groove pattern or a pit pattern was transferred is formed in the surface, 
Before the process of releasing the obtained light transmittance state film 14 from mold from La Stampa 21 for light 
transmittance state films, the supporting board 22 is pasted together by the glue line 23 on the surface of the opposite hand of 
La Stampa 21. Next, as shown in dra win g 28 (b), it exfoliates and releases from mold by the interface of the light transmittance 
state film 14 and La Stampa 21 for light transmittance state films. The light transmittance state film stuck on the obtained 
supporting board is carried forward to the stage film formation of the 2nd optical recording layer as it is. and each process of 
the 1st - a 7th embodiment is performed henceforth. The manufacturing method of the optical disc of this embodiment has an 
advantage whose process of treating a light transmittance state film with the bad film gestalt of handling nature is lost 
[0098]The 9th embodiment book embodiment shows the modification of the method of performing eccentric adjustment, in an 
8th embodiment. It is possible to carry out eccentric adjustment of the signal section of the optical recording layer formed in 
the light transmittance state film obtained from La Stampa etc. by transferring and the center hall of a supporting board 
beforehand. As an adjustment method, signal sections, such as La Stampa, are detected using the CCD camera arranged at the 
position by which equidistribution was carried out at 90 degrees on the above circumferences, and positions, such as La 
Stampa, are moved so that there may be no eccentricity to a center pin. Or the opening of the center hall is carried out to La 
Stampa etc.. and the position of a center pin is determined on the basis of this center hall. 

[0099]For example, in the heights forming face 29p' top of La Stampa 29 arranged on the stage 30 as mentioned above as 
shown in drawing 29 (a). For example, supply the ultraviolet curing resin 14r and the sheet 14s for light transmittance state films 
js **3»c*(ed). The ultraviolet curing resin 14r is spread over a La Stampa 21 and sheet [ for light transmittance state films / 14s ] 
gap by the technique of a spin coat, it irradiates with ultraviolet rays, and the light transmittance state film 14 which the 
ultraviolet curing resin 14r and the sheet 14s for light transmittance state films unified is formed. At this time, according to the 
center hall OH of La Stampa 21, the center pin 31 for the alignment of outer diameter phi3i is arranged, alignment of the sheet 
1 4s for light transmittance state films which pierced the center hall of the equal Inside diameter is carried out. and the light 
transmittance state film 14 is formed as mentioned above. 

[OlOOjNext. according to the center hall CH of La Stampa 21, the center pin 32 for the alignment of outer diameter phi32 is 
arranged, The pressure-sensitive binder 23 is beforehand formed in the supporting board 22 which pierced the center hall of the 
equal inside diameter, and alignment is carried out. and it presses and pastes together on the light transmittance state film 14 
so that there may be no eccentricity to a center pin. 

[0101]Above, a supporting board can be pasted together without eccentricity to signal sections, such as La Stampa. and it 
enables this to paste together the 1 st optical recording layer and the 2nd optical recording layer without eccentricity by 
doubling the center hall of a supporting board, and the center hall of a disc substrate. 

[01 02]( Example 1) The optical disk substrate (1.1 mm in thickness, the outer diameter of 120 mm, the diameter of a center hall 
of 1 5 mm) of the polycarbonate by which the uneven pattern of the Information pit was formed in one side was formed by 
iruection molding. Next, aluminum was formed by sputtering by 30-nm thickness as the 1 st reflection film. 

[0103]On the other hand, nickel La Stampa was processed into disk form (the outer diameter of 1 19-130 mm. the diameter of a 
center hall of 10 mm). The 70-micrometer-thick polycarbonate film (the Teuin. Ltd. make, pan light) was pierced to ring form 
(the outer diameter of 120 mm, and 22 mm in inside diameter). Ultraviolet curing resin (****** ink company make, SD-301) is 
applied to ring shape on above-mentioned La Stampa, In order to set a center, the center jig of cone shape was used, on La 
Stampa. the polycarbonate film was ****(ed), it was made to rotate for 20 seconds at 5000 rpm, the spin coat was carried out. 
and ultraviolet curing resin was spread. Next, it irradiated with the ultraviolet rays of the intensity of 1 000 mJ/cm^ with the 
mercury lamp, ultraviolet curing resin was stiffened, and the uneven shape provided in La Stampa was transferred. Next, the 
light transmittance state film in which it released from mold from La Stampa and the uneven pattern of the information pit was 
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formed was created 

[0104]The light transmittance state film formed as mentioned above was pasted together to the supporting board (1,1 mm in 
thickness, 122 mm of outsides. 15 mm of center halls) of polycarbonate as follows with adhesives. The direction of the outer 
diameter of the supporting board which is not the same as that of an optical disc was a tendency which the cause at the time of 
exfoliation tends to take. On the above-mentioned supporting board, the pressure-sensitive binder with a release liner 
(Sumitomo 3M make 941 5C) beforehand pierced to ring shape (the outer diameter of 1 19.8 mm. 22.2 mm of center halls) was 
pressed with the sticking-by-pressure pad, and the release liner was exfoliated. Next, the light transmittance state film in which 
the uneven pattern of the information pit was formed on the supporting board with a pressure-sensitive binder was pressed with 
the pad. and it pasted up. The field pasted up first is a strong adhering side, and it was made for a pressure-sensitive binder to 
exfoliate in the light transmittance state film side in the case of exfoliation at this time. As for the outer diameter of a pressure- 
sensitive binder, it is preferred to make it small whether it is the same as that of the outer diameter of a light transmittance 
state film, and to enlarge whether it is the same as that of the center hall of a light transmittance state film also about a center 
hall so that it may not overflow, when it presses. Aluminum was formed by sputtering as the 2nd semipermeability reflection film 
in the state where it pasted together to the supporting board at 10-nm thickness. After the end of membrane formation, the 
light transmittance state film was exfoliated from the supporting board. 

[0105]Next. the 2nd semipermeability reflection film of a light transmittance state film and the 1st reflection film of the optical 
disk substrate were pasted together as follows using the pressure-sensitive binder. That is, the pressure-sensitive binder with a 
release film (25 micrometers In thickness. CS-9603 by NITTO DENKO CORP.) was pierced to the outer diameter of 1 1 9.5 mm, 
and the ring shape of 22.1 mm of center halls, it pasted together with the sticklng-by-pressure pad on the 1st reflection film of 
an optical disk substrate, and the release film was removed. On the other hand, the light transmittance state film which formed 
the 2nd reflection film was ****(ed) on the flat XY stage, the position of the signal section of the 2nd reflection film was read 
with the CCD camera in this state, and the light transmittance state film on a stage was moved so that a center pin might come 
in the center of a signal section. In this state, the optical disk substrate with a pressure-sensitive binder was pressed and 
pasted together with the sticking-by-pressure pad by considering a center pin as a guide. 

[0106](Example 2) The optical disk substrate which formed the pressure-sensitive binder on the 1st reflection film like Example 
1 was formed. On the other hand, after forming the 2nd semipermeability reflection film on a light transmittance state film like 
Example 1, the light transmittance state film was ****(ed) on the XY stage from the supporting board, without exfoliating. At 
this time, to the supporting board, the diameter of a center hall of the supporting board was made larger than 15 mm so that a 
center pin might be movable, and since it was preferred that it is smaller than the diameter (22 mm) of a center hall of a light 
transmittance state film at one side, it was set as the diameter of 20 mm. The position of the signal section of the 2nd 
reflection film of a light transmittance state film was detected, and the light transmittance state film on a stage was moved the 
whole supporting board so that a center pin might come in the center of a signal section. Next, the optical disk substrate with a 
pressure-sensitive binder was pressed and pasted together with the sticking-by-pressure pad by considering a center pin as a 
guide. After lamination, it exfoliated In the interface with the pressure-sensitive binder on which the supporting board and the 
light transmittance state film were pasted up. Since the pressure-sensitive binder on which the 2nd semipermeability reflection 
film of a light transmittance state film and the 1st reflection film of an optical disk substrate are pasted up was considered as 
strong adhesion, it has exfoliated In the interface with the pressure-sensitive binder on which ****** which was being 
considered as weak adhesion and a light transmittance state film were pasted up. 

[0107](Example 3) The polycarbonate film In which the PET film was stuck via the fine binder Is beforehand used as a protection 
film as a light transmittance state film like Example 1. This was pierced to ring shape (the outer diameter of 120 mm, 22 mm of 
center halls), ultraviolet curing resin was applied on La Stampa. the spin coat of the light transmittance state film was ****(ed) 
and carried out, it irradiated with ultraviolet rays, and the uneven pattern of La Stampa was transferred. The light transmittance 
state film in which the obtained uneven pattern was transferred was pasted together with the pad on the supporting board with 
the pressure-sensitive binder (GS-9603 by NITTO DENKO CORP.) of strong adhesiveness. Next, after forming the 2nd 
reflection film on the uneven pattern of a light transmittance state film, it exfoliated in the interface of the fine binder of a 
protection film, and a light transmittance state film. Finally eccentricity was adjusted like Example 1 and the optical disk 
substrate which formed the pressure-sensitive binder on the 1st reflection film beforehand formed like Example 1 on the 2nd 
reflection film of a light transmittance state film was pasted together. 

[01 08](Example 4) The polycarbonate film in which the PET film was stuck via the fine binder is beforehand used as a protection 
film as a light transmittance state film like Example 1, This was pierced to ring shape (the outer diameter of 120 mm. 22 mm of 
center halls), ultraviolet curing resin was applied on La Stampa, the spin coat of the light transmittance state film was ****(ed) 
and carried out. It irradiated with ultraviolet rays, and the uneven pattern of La Stampa was transferred. Next, ultraviolet curing 
resin was applied to ring shape on the supporting board, and the spin coat of the light transmittance state film in which the 
uneven pattern obtained above was transferred was ****(cd) and carried out from the protection film side. It Irradiated with 
ultraviolet rays, resin was stiffened, and It pasted up. Since the adhesive property of ultraviolet curing resin and a PET film was 
weaker than the adhesive property of the fine binder of a protection film, and a PET film, at the time of exfoliation. It exfoliated 
in the interface of ultraviolet curing resin and a PET film. The adhesive property was able to be further lowered by applying 
silicone to the PET film surface. Next, after forming the 2nd reflection film on the uneven pattern of a light transmittance state 
film, it exfoliated in the PET film of a protection film, and the interface of ultraviolet curing resin. Next, eccentricity was acjjusted 
like Example 1 and the optical disk substrate which formed the pressure-sensitive binder on the 1st reflection film beforehand 
formed like Example 1 on the 2nd reflection film of a light transmittance state film with a protection film was pasted together. 
Finally, it exfoliated in the interface of the fine binder of a protection film, and a light transmittance state film, and the 
protection film was removed. 

[0109](Example 5) The polycarbonate film in which the PET film was stuck via the fine binder is beforehand used as a protection 
film as a light transmittance state film like Example 1 , This was pierced to ring shape (the outer diameter of 1 20 mm. 22 mm of 
center halls), ultraviolet curing resin was applied on La Stampa, the spin coat of the light transmittance state film was ****(ed) 
and carried out. It irradiated with ultraviolet rays, and the uneven pattern of La Stampa was transferred. The light transmittance 
state film in which the obtained uneven pattern was transferred was pasted together with the pad on the supporting board with 
the pressure-sensitive binder (CS-9603 by NITTO DENKO CORP.) of strong adhesiveness. Next, the 2nd reflection film was 
formed on the uneven pattern of a light transmittance state film. Next, eccentricity was ac|justed like Example 1 and the optical 
disk substrate which formed the pressure-sensitive binder on the 1st reflection film beforehand formed like Example 1 on the 
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2nd reflection film of a light transmittance state film was pasted together. Finally, it exfoliated in the interface of the fine binder 
of a protection film, and a light transmittance state film. 

[01 10](Example 6) A polycarbonate film is used as a light transmittance state film like Example 1, This was pierced to ring shape 
(the outer diameter of 120 mm, 22 mm of center halls), ultraviolet curing resin was applied on La Stampa. the spin coat of the 
light transmittance state film was ****(ed) and carried out, it irradiated with ultraviolet rays, and the uneven pattern of La 
Stampa was transferred. On the supporting board which consists of bad adhesive cyclic polyolefin (the Nippon Zeon Co.. Ltd. 
make. ZEONEX). the hard court agent (the Mitsubishi Rayon Co., Ltd. make, UR-4501) was applied to ring shape, and the light 
transmittance state film in which the uneven pattern obtained above by the spin coat was transferred was pasted together. 
When it exfoliated after membrane formation, it checked exfoliating in the interface of a supporting board and a hard court 
agent. Next, the 2nd reflection film was formed on the uneven pattern of a light transmittance state film. Next, eccentricity was 
adjusted like Example 1 and the optical disk substrate which formed the pressure-sensitive binder on the 1 st reflection film 
beforehand formed like Example 1 on the 2nd reflection film of a light transmittance state film was pasted together. Finally, it 
exfoliated in the interface of a supporting board and a hard court agent. 

[01 1 llCExample 7) The optical disk substrate (1.1 mm in thickness, the outer diameter of 120 mm, the diameter of a center hall 
of 1 5 mm) of the polycarbonate by which the uneven pattern of the information pit was formed in one side was formed by 
injection molding. Next, aluminum was formed by sputtering by 30-rm thickness as the 1st reflection film. 

[01 12]On the other hand, nickel La Stampa was processed into disk form (the outer diameter of 1 19-130 mm, the diameter of a 
center hall of 10 mm). The 70-micrometer-thick polycarbonate film (the Teijin, Ltd. make, pan light) was pierced to ring form 
(the outer diameter of 120 mm. and 22 mm in inside diameter). Ultraviolet curing resin (****** ink company make, SD-301) is 
applied to ring shape on above-mentioned La Stampa, In order to set a center, the center jig of cone shape was used, on La 
Stampa, the polycarbonate film was ****(ed). it was made to rotate for 20 seconds at 5000 rpm, the spin coat was carried out, 
and ultraviolet curing resin was spread. Next, it irradiated with the ultraviolet rays of the intensity of 1000 mJ/cm^ with the 
mercury lamp, ultraviolet curing resin was stiffened, and the uneven shape provided in La Stampa was transferred. 
[01 13]Next, on the supporting board, the pressure-sensitive binder with a release liner was pressed with the sticking-by- 
pressure pad. and the release liner was exfoliated. Next, the light transmittance state film in which the uneven pattern of the 
information pit was formed on the supporting board with a pressure-sensitive binder was pressed with the pad. and it pasted up. 
Next, it was possible to have released a light transmittance state film from mold from La Stampa, and to have pasted up only a 
light transmittance state film on a supporting board. Like Example 1 or Example 2, the 2nd semipermeability reflection film was 
formed, the 2nd semipermeability reflection film of a light transmittance state film and the 1st reflection film of the optical disk 
substrate were pasted together henceforth, and the optical disc which has a two-layer reflection film has been manufactured. 
[01 14](Example 8) The center hall with a diameter of 10 mm was pierced on the basis of the signal section of nickel La Stampa 
which transfers a signal. As a supporting board, the with the outer diameter of 120 mm and a diameter of a center hall of 15 mm 
thing was used. It was made for a center pin to become the same [ the upper part ] as that of the diameter of a center hall of a 
supporting board on the basis of the diameter of 10 mm. Ultraviolet curing resin was first applied to ring shape at nickel La 
Stampa. and the polycarbonate film pierced to ring shape (the outer diameter of 120 mm, the diameter of a center hall of 22 
mm) was ****(ed) using the center jig. Behind the spin coat, it irradiated with ultraviolet rays and ultraviolet curing resin was 
stiffened. The binder with a release film pierced to ring shape with the outer diameter of 1 1 9.5 mm and the diameter of a center 
hall of 22.1 mm was pasted together to the supporting board by pad sticking by pressure, and what removed the release film was 
prepared. Next, the above-mentioned center pin was inserted in the center had of nickel La Stampa. and the supporting board 
with a binder was stuck by pressure with the pad on the basis of this pin. Above, the supporting board was able to be pasted 
together without eccentricity to the signal section of La Stampa. 

[01 1 5]This invention is not limited to the above-mentioned embodiment. For example, lamination of optical record film can be 
made into various structures according to the material etc. of not only composition but the record film explained by the 
embodiment. Optical record film is good also as three or more layers. It can apply to an optical magnetic recording medium and 
the optical disk media using organic-coloring-matter material besides a phase change type optical recording medium, and the 
method for film deposition of these recording layers can also use vacuum deposition and a spin coat method besides sputtering. 
It is applicable also to the ROM type optical disks which provided reflection films, such as aluminum, on the uneven shape used 
as an information pit. In addition, various change can be made in the range which does not change the gist of this invention. 
[0116] 

[Effect of the Invention]When manufacturing the optical recording medium which has an optical recording layer more than two- 
layer according to the manufacturing method of the optical recording medium of this invention, it controls that improve and a 
crack attaches handling of a thin light transmittance state film to a light transmittance state film, and the problem from which 
initialization becomes difficult especially in the case of a phase change layer can be solved. 



[Translation done.] 
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[0 0 24] ±tero;4!:B^»5t^Hei^li<^i:oSliii*fe 

tihff^^5rffM•r5XSlc*5^^■rt4. 

i-?.fg?:ff^^L. ±tEmi*JJ:t;'m2?t^fei^li: LT 

<^ff^fiK-f"5XgdS. S^m2Jt^|E«S(Dl(D»l{k^^ 

[0 0 2 51 ±m<D:^?Bm<Dyt^mmmw(omm:ffm so 

fife-rs Xg*5 j; U!±tB)tS®147 ^ ;w A (D-^rroffilcOfl 
iOiff^^^t*ff^fiic1-5XSlc*JV^Ttt. Vv-ypm^^^^ 
-rsmSrJi^fiKt, ±fE^l*5J:U«^2Jfe^fE^«i:LT 

14. ±tE^«<*:5«tO-*r(Dffi(c[H]ifI]ff^^^?^fi!c;-r?>XS 

fi)c■f-5XS^c^oV^T^4. Vyyi^mML^^^-t^mWy 

fiicL, ±l2mi*5J:0=^2 5t^SEi!:»i: t-C^tHfeiS^ 
f53t3a§tt7'f'/UA(D-::^cDffi|;i[iafiff^4>t5rff^^-rsx 
[0 0 2 6] ±.%<n>:^^^<D%^^mm{l^(Om.'itioW^ 

Sig147'i'>'WA^?^^-f-?)Xei:. 
ASr±|E>^^':^/-«7!i^ibfilil-t'5Xgi5r^tf. $<b{c:» 50 
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±tfi;^^>'''^7)^'b*<)ii-r-5xe(7)Huic. ±fe3t:gistt7 

A CD [H aff^#cff^fi)c® cos fill ® *5 ^ ^ X , ±Ifi^ 

$?3ic»jiic(4. ±iE7tJSi§tt7-r^i-A^^j#at5ics 
«l(cJ;'9te'?^^^^i:^.x^l(c^=^^T, {i;l?PSt°>^ 
ffi V ^ T ±iaX (t tvfc -ir > - ^ -yi' i ±tB 

[0 0 2 7] * fc. $ f5l-*fii(-(4, ±fS(M]ta?^4>t/15j^ 

iiiilittTO^lS(tT^]li©tt7-r;u-A^ff^^!K1-2.XS(- 
^JPfiL^iiiSfjifiE-t-So *fc. $?,tc»iilcl4> ±12 

?)X@l::*J^^T^4, ±IB;=<.^ w^±J-)tiliH47-r 

It -c 7t iSiitt 7 ^ /i- A ?f^fi)c-t- 5 xe ic V ^ -c (4 > ±ie 

[0 0 2 8] ±fS(D*^B^(75^^fe^*^frCDM5i*i* 

ffMi-6xs»mri^. ^mi&^y 4 j^j>:(r)wammM 
[00 2 9] ±ti<D^^m(D^^mmmw-<r>mm:>jmz 

J:ix(4\ 2gW±(^^#E®«^%i-55t^fE^ij«f*^ 
V^T Lto^t h^£^-^(OX'iiU^itM<om'^\C^ 

mitimmtf£?>rmim^i-?>:iti:i^X'^i>, 



11 

10 0 3 01 

[00 3 1] m 1 ^m.mm 

mi (a) fi. *^teff^ffitC'»5 2®(D^t^fEitSSr^ 
■So Jtr-f^^'DCIi, 't''iL>a5tc-lr>';?-*-/uCH;45 

[ 0 0 3 2 ] Hi ( b ) (41i^iTS(2|-efo I? , H 1 
(c) 141111 (b) <7>^i^lfrElgl»^^^i£>:t/cifE 
lar-foS. W^-h^O. 3mmiJl± (9«J;tLtfl. 1mm) 
OT/Ky t';6^^/j;-5xi';^^S«l OO- 

*W«ffi(c. ^iJx.JiWtf.j^^tiiOdllfRl Od;4S^lt^ 
tl.-CV>5, roCflgpi 0 d^^tfUafilcinoT^lTt!* 
la^ffiSfti li^|5Jf^fiic^i^T^^-5„ ^i3t^fB«^«i i 
(4> ±Sffl7!)^ib«?i)x:(4^ttl$IK. ta^^blllT'jrt'rotei^ 

ioTM^iS, mi3t^ie®Si io±Ji(::ffi«iii 2 

fiS;$ttTv>5„ ^2)t^fe»gi 3(4. ±ej»j>o^ib«sjx 

m\^o:>RMm^j: t'i- z. (omMx-mm^ntcmi^xh 'o . 
s«fi)c^sisc{4. ummfAnmm.'^mm^i^^xWifi 

ll2 3t^lH»Sl 3<7)±g(::. ^iJxfiO. ImmW 

^fffO^tgiitt^-fyWAl 4 755ffM$tlTV^5. 3feSii 
147^ /Ui. 1 4f4. B2 3t#fB^S 1 3«iJro*ffilC[Ml^ 
1 4 d>!lS^lt^nTV^S. rroiaasi 4 d^r^tflHlfltC 

fSoT. m2*¥ie®«S#:i 3;i5ffM$tvTVN?,o 
[0 0 3 3] ±feW3fe-r-i';^^^E^feSi/^(4S3fe-tS 

TS:)tSiitt7^/WAl 4i|iJ;6^t>SlJt#l5ii^l Ifo 
5V^(4ll2^^IEfi^l 1 3(c-g-*,-t?)J: plcflsit-r^o 
St!^ U XO L ro^tx -f ^ ^ 7)^ b ro!gil5ria« L 1 
Jt^iei^l 1 1 t^2it!¥:Eek^ 1 3«^v^-f4^*^^;^,;S 

^<Dm^x\ m 2 ^ti^ffiitii 1 3 it^mi§i±x'h <o , )t 

L T Sr^ 1 5t^lH^l 1 1 tfi8lt1-S4|-e-{if4i^ 2 
IB^gl 3$-:gii^-&T?T5o ^y'-i'^^Wff^^lcio 
V^TIi. i51*3J;t;^B2 3t^I5^® (11, 13) (7)V^ 

[0 0 3 4] ±moi:ofJ:^f-<^^ici6^'^X. mi it 
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^E^Si i*5J;o=m2**feSiJi 1 3(4, r-r^^S 

mi o(DmmcM^$ivtz\m i o d fcsvM4*sjstife 

y-l'/i'i^ 1 4 (7?*ffilCJfM$tvfc[MllHS 1 4 d L/i 
mmm^^LX^^io ^iJx(4, rciui^fi (lOd. 1 
4d) %:ttsm&mmzi:'0 h7-y^mmi&':i^^i^X 
L^5„ ifBOiaSR (lOd, 14d) (citJE^^tLfc 
h 7 •> ffllS(4 y y K*5 J; t>' i^'Vv- 7' i: i^(4tt, 7 K 

t i^ju-yom^izmn^tm-r^ 7 k • ^^/i^-7'e 

[0 0 3 5] */c, ±I207V X^S^Sl Odoit/Ttig 

^a^±7-f/^i^l 4i^iMia5 (1 0 d, 1 4 d ) (cgia-rs 
-rs^ticiij. n^mm (rom) 

[0 0 3 6] i5>;lC. ±IBcO 2Jl<07t^tB^S?r*-r6)t 
20 ftip54xTV''S^^rc):^ffi(c:j:oT. x-i'^i'Sffi(c|E¥ 

-f 2.fci6roRteLfc^N^->'-Cfo?)tfbg|52 0 p ^-atfUfl 
i£b-'N:?-y^*E(C^-rS-f"'f^^a^Sffl;=^^ Wn2 0 

112 (a) {c;^1-J:5lc, itaox 
^;^i?S«ffl^^>-^-^2 O^^S (MDl, MD2) 
6)i^C5dr-^ f x^- l^lC, ^ :^^mm.^^'? y^<2 OCT) 
anm^m 2 0 p ' ;4Sdr ^ fx ^ rtft'lSriSgtf J; 5 f^^E 

mm ^ ^ fx t*)(c . ^ii X. (i^Bifc^g (7) y * - 

30 -fsrt-e, 112 (b) iCTT^-tioiz, "f^y-^mm-f^ 

7^wn2 o±(;x'^;^^'S^l o^ffM-rSo 
x\ x-<;^i?S«i owSffi(c(4, x-f 

y^N-2 OCOiaSl52 0 pldStlSfSfiEgfC. mlfiS (ft) 1 

0 d/!i5ffM$t^5o 

[0 0 3 7] ±.t^<D^w>'im'kmi)^hmm-t^^tx\ 

123 (a) ic^-tJ; p/.eSffi(c^//^-7V^^-:yfe5^^ 
(4f 5/ V^'^i'-yhfi^m^l 0 d5r^tf[!fli£b^-?^'-y 
^i^jfM^ixfcX'f ^i?£«i 0 75q#ibti2)„ 113 
(b) (C7f;-r J: 9 x-f ;=<.^SSi ow^Sica^J^ 
40 mm:fi^fi:i£<Oit^^9k^mxV7. hSrl^^Lfc^. 

lEitM, ^m<ij^^(7)«ii<4^^w-r2)^i)t^E«tffi 

OMa3tX'f;^j:'CD»-a-(C(4, 3t^lE^IK?rT/W$-l> 

[0 0 3 8] ±iE<©IS®Mi: LTtS^^t^Sr^^Lfc;^ 
-a-lc(4, 113 (c) iol^-rJ:5l-. *f!^wvXo 
50 Licit?, YAGW— r5t'ii:*(0#^1.^I R?r*itL 
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[0 0 3 91 WT»c;^-ra*o;^ifelcJ:?). 

(a) 1C.T%1-J;5(C. 0i]x.l4*iag|5 2 1 p ^^tfllia^"^ 

M 4 s ^iBfiL. 134 (b) ic 
Ti^-r J: 5 icipflfi (TH) X^fii^hWS. (PR) -TS. r 

(Dt^. *SiS't47'l'/l-Affi->- h 1 4 s CO^ffii^SJpfi 
^Siitt^-ryUA 1 4;?i5ffM$tl6« ^tc, 114 (c) 

5{4e(c[M]gi5 (ft) 1 4 d^s^5^^^^Tv^?,„ 

(0 04 0] Hfz. m2(0:^mtLXi-t. US (a) {Z 

4 r ^r^^/iinciiJ^t^i&L.. HIS (b) iZTjk-t 
J; ^OiSICJtiSigtt^-r/l'Afflv'- M 4 s ^ 

.fJ^ 115 (c) {c*i-<t5i(c, jtSigtt^-r/i'i^ffl;^ 

:^'>'/^°2 1 t^Siitt^-f /WAffiV- M 4 s(DrmAZ 
m-fmmtfl^X 5 JC^^iHei^b^ag 1 4 r ^tT#« 

ib-ti:5c 0 6 (a) iC/T^-f J: 5 Cl. i^^^UV^ 

fis#tLT, m^mmitmmi 4 r^fii^k^L*. 

147-1' /PAfflt^- M 4 s t^^l-^BE-fkWflS 1 4 r ?r- 

6 (b) lc^%-rj:5(-, 3tSjgtt7-r/uAfflx^y/N2 
mhiitc^^i§\iy4/i-J^i 4<Dm 
men. 3tSi^tt7>i'yUAfflx^'://^2 l(Oi2j$6 2 1 p 
(^mi-^l4ef-IHIfB (S) 1 4 d:*5|g^$t^Tl^5o 
[004 11 Haro^rfei: UTfi. 07 (a) d 
J;5(Cx Csj;t«iaSl5 2 i pittim&^<^~y^^ 
i-?>)tSigtt7^/uAffl;^^>-/<2 i±;c:. ^^illBi^i: 

mi4rlrttl&L. Z<0^mX'm^^-it^y^i:°y='- 

\-<D^mzx<o. 07 (b) lOT^ripic. ^f^mmt 
mmi 4 r ^m-fmmx'm^i-i>. iskic. 08 (a) 
(c;T^-r i 5 ic, ^i^mvv^m^Lx. ^{^mmmm 

1 4 r *^jStt7'f /WA l 4 SrffM-f 

5. »:tJ:, 08 (b) td^fipic:. itSiStt^'C/Pi. 

/ui,! 4<D^a(c(i< ^Si^147-r/Pi^ffl;^^://N2 i 
(DiagB2 1 pfcmt-S^ufifcDfllEC m) 1 4 diisesi: 



(8) #M 2003-45091 

14 

[0 0 4 21 0 9 (a) tOT^-Tipl-. ±tB©J; 

/j: 2 2 (CIA -^ip-iirS. 

[0 0 4 31 0 9 (b) tc^?:1-j:p(c, ^tSiitt 
y^jUAl 4 2 2 iCftS !9 ^Jpii:fct>t«T\ )t 

jgigtt^'i'/i'A 1 4<D«ffilc^^-^S^:</;5^7ifO;tfx 

10 ^pi:#f^(tT^^ h^i^^^Lfcm, mx.is^y<'yi? y >- 
[00 4 41 ±ti<o^mmt Lxmrnitm^^mttziM 

-g-icfi, mio (a) IC/T^-TJ; 51-. ±te©||i^^fB 

)tl R^*)tLT^2 3t^te«Sl 3(cfiaWL. Sft^r-^ 
^Xmm^-^tzm. ^l/^LX'^init^'t^o Cltl-fi, ^ 

2)t^faiigi 3o™kieici=asi--5o 

[0 04 5] 010 ( b ) iZTjk-Ti. 0 ic, S*S 
2 3i:)tilii<47-ryUAl 4<D^ffi-C'tilil-rs:iiT% 
^2 5fe^tEI&l 1 3>JSJ|^fig$ixfc5tSiitt7-f/l'A 1 4 
^^tS„ ±lBOJ;5(c»«Jl2 Si^tSiltt^-C/UAl 
4 0#ffiT'»]gt^tgt-r5fc*, ffi«g2 3(Cj;5ffi^ 
lcol,NT. ««Ji2 3 tX1^StS2 2 ^(©^SSSJEiO 

30 igj^S 2 3 1 /PA 1 4 t o:^ 

[0 04 61 m^i-i. m^m 23 1 Lxmm\i:m^''Z 

m-B-iZit. 011 (a) [Z^-tXo^e. ?t@iitt7-r/W 
Al 4i^i$S^2 2 t5rS'iS««^^t>il*^-t-^^i: 

011 (b) (c^-tiplc. 5J^S«2 2i:^«l2 3 
i:co#ffii:)tSiatt7^'/PA 1 4 tjK*®2 2 i:©#B 

roS«5SSl4S^i5r irSrfiJfflLT. 011 (c) [Ztt^ 
ttrog;5>e>gf«^2 3 t3taiH47-l'/lxA 1 4 tWS* 

< 'te 5 J; 5 (--r 5 r i: t ^tgr-fc 5c 

[0 0 4 71 ^fc, 0!iJxtf . 2 3 t LT^JEtttt 

50 «^J^ffl^^S«-^lc4oV^T'b. 012 (a) (C;^-r<t5 



15 

■^mtfi^. ttc. mi2 (b) SJf« 

S2 2 tm»m2 3 1 4 t 

^«Ji2 2 i:(7)^Swv^-fi^i^l>-;^ic:«®^aaFT?r'b 

*5*^Sri«46S^te/£i:';i)Sfc5„ Sfc. 12113 (a) 

^i-<t 5 1;. m^^mm 2 a a t ssife^^j^ 2 3 b co 2 10 

iiA^t>S«li2 3<&«^t-5r tlcJ;oT««5fig(c|| 
^}tfc-fr5^<!:;4SpT|gi;/^5„ gl l 3 (b) \c 

^-rJ:5i^. S«StLT. S^*:2 3 cO-;^(OE{c|| 

^^nm 2 3 a ^^it> ftii*cDffiic?^tt«^M 2 3 b ?r 

[0 0 4 8] ±ffic7)x' ^ ^ »S 1 0(C?i^^t fc 

^ 1 )t^iei^S 1 1 t3tiSiH47^/PA 1 4 \cmi^Lfc 
W, 2 3t#ie®li i 3 t ^m^m 1 2 (- i (9 1£ -g- 
5o S«S 1 2 i: LT(i. 0iJ;i(4*ll^«5j!^t:1tM^<^^ 
«?flJ^<S/±tttt«SJ^i t*^fflV^S r t j)S-t'# ?>„ 20 

[0049] 1114 (a) iC/T^-f-J: 5 fiJSiV- h 1 
2 a ^-t5<Si±tt#i^*v— M 2 s ^fflV>5»-^(CH. 

fio-y/iirlci iJJfffLT. 014 (b) Ic^-tXo 
IC^ 1 ^t^tei^ii 1 1 i:iiffitt*i«^>- M 2 s 

-rso mi 4 (c) (c^-fi^t-s sii«iv"-n 

2a?rtiJ«tL. El 1 5 (a) (Ctj^-T J; 5 (C. )tSigti7 
1 4 (cff^^ Lfclg 2 *^te»ii 1 3 
M 2 s (C, mi 1 1 tm 2 )t^E»g 30 

1 3 i:CD{iB^-&tP-ltTff LST. z^-;/ Kfc-5VM4n- 
7/<£i'(^J;'9}¥iELT. mi 5 (b) |g 

iTt^iBi^si 1 t^2^^Bmni 3 t^iit^-a-^^-it 
5„ m±-c\ iiiic*l-«^ro2iwjt^iB^B^i9:jt 

[0 0 5 0] ±tB(CioV^TH, M 2 s 

mmi 3ic^»^^x\^^?>tK m23t^E»gi 

3(cjg*L< i«kl.>T-||l^t^iE^Sl llCg^«^*5r 
irtT'tSo 40 

[0 0 5 1] rr-c. ±.m<n^ 1 ^^mum 1 1 i:m2 
jfe^iE»s 1 3 i: ^iimmom^mmz^i < is 

^gl 3 7!i5^^$tvfc)tSii147'r;Ui>. 1 4 5rXY;^r 

m^m:zy-n(Dm^tf£^nm±iz:. 90° -c^e 
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Bi^/t^mmsi 1 ^KitfcTVy^^a«i o<£-tr 
II 1 1 1 i m 2 %^tmm 1 3 1 

[0 0 5 2] ttc. XY;^r-i^±(c||13t^f5^1l 

iSr^lt/cf-V^^i^Sffil 0^»«fL, -fey^-t°y;4S 

^mmmi S/J^iM^ix/c^iliStt^^/i'Ai 4^r-lry 

[0 0 5 3] *fc, ji^tinm 1 yt^mmm 1 itm2^ 

^♦^J^iir^fflv^Srt tX'tSo Hi 

6 (a) Cl.T^-rj; plC, #iJx.ffxV^^Stgl OtCff^fiic 
^tvfcm 1 3t^i2iill l±f-. ^^^WbMflgl 2 r 
?rm^i?^<Cf(cJ:'9#tlSL> Hie (b) {ZTjk-rXoK^ 

1 4(^ii2*^fei^^ 1 sim^.^Bi 
mmmi 2 rm^cLxmrn-r^o z(D'.\^mx\B]^$^ 
^^h°^^=i-h(D^mcx<o. mi 6 (c) ic^-ti^ 

IC. mi*^ta»Jil 1 <!rm2 7t^!E»Sl 3(^rBlPfiC 

t <fc 5 (C^^^Jj|{b«JJii 1 2 r ^tTg^ 
fj-frSo 017 (a) iCTjk-tXoiC^ ^^^UV 

^m^Lx. mf^mmtmmi 2 r^mit^tD^. m» 
Ml 2t tx. mn (b) (c/T^i-j; pic. ^iTt^te 
mmi 1 t^2itmmsi 3 t^^k'o-^t)^i^, u± 

:^^im^i-^^tiiX^^. 

[00 5 4] r ±fe(Dii 1 ^mmm 1 1 

2^mmm 1 3 ^fSlttZ-c^Siitty-r 1 4 5r»l^ 
L. ±>f-\::°ymn^WP'b\C< 5 J; 5XY;^x-v? 
^»ti)$*, ||l)t^f2«^)ll Di^jf^^^tiybr-f 
S*gl 0?r-iryi?-fyici^s:)-g-|:.-frfct(cffi-e^f:/3 

[0 0 5 5] :^mmmwnci3\,^x. mmmt^it^mtmn 
mmim2m(nt/t^mmm^mmLtzmzn^x 

[00 5 6] ±IEO*||J|JgffimS 2iicD)t^mS 

9. wm(Dh^^nmm\m>)'^iJ^i>z txm^^^m 
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[0 0 5 71 ^2 mmmm lo 

^, US (c) {r:^-tJ;5(-, «ffi»c^/P-yy^^-^^ 

^le^ii 1 1 ro^uffl^b^^T5 xs*T\ m i mmmmt 

[0 0 5 8] m 1 0 ( a ) <t 5 ic, Affile 

UTH 2 %^umm 1 3 (Dwm^ti:^ 5 le 

[0 0 5 91 i!*:t-. HI 1 8 ( a ) Cl^-f i 5 
2 3 titSiatt^-C/UA 1 4(Z)#ffi-eii]«|-r5BfFfC. ± 

IEOt-V 1 0 1 3t^l2i^S 1 1 t 

3tSiit47^/WA 1 4lcffMLfc||2 3t^l5»ji 1 3 t 

^m^mi 2icx<ofi&<o^ib^^. m^si 2 tux 

Jg5Ett*!;«^J4:fflv^5#-g-<Diei4BIl 4fcJ:U?l 5(i 

EwftSi^-g-i^-frXgT-d. m^^K^Ml ltm2^ 

mmm 1 3 1 X'^mmm(om^ni:mz^f£ <^'o-tt> 

[0 0 6 Ol ikic. 1^1 8 (b) Id/T^-r J; 5 (c, m^S 
2 3 t *a|jatt7'f /I'A 1 4 W^ffi-C-*iJ«-f-5. iil± 40 
T% l21Uw^1-«^K0 2lcD3t^|2fik^5:i9:Ctfc3tX'f 

[0 0 6 1] ±E<^*^J£?f^ffi(c#,5 2ew?t¥fEgil 

7 A ^ tt^^BF^ X - v'ilCJK ffl-fr-f 
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mm t i>rm^m^i-^ ^ t ^jjt-^ 

[0 0 6 2] m 3 ^^ff^l 

133 (c) iz^-txoiz. mK.tmm^Mi^i:<om 

ai 0 d^#tf[l]i£i^<^-y;6Sff^^$itfcrV;^^'Sffi 
lOtrJl^figL. ^l^^lEliKl l^fiKHL. $e>lc# 

^)fc^*5fe LT^ 1 ^^mmm 1 1 (oi^amit^n o xs 

[0 0 6 3] ig4(c:;^-tXSi:P«ICLT. *ffi 

1 4 d Sr-atfKlta^^'^J'-^^i^jfj/S^tLfcTtSiitt^-Y/w 
Ai 4it?gfi!c-r5o ::::t\ 12119 (a) \z.7r--tX.o 
ic, *Si§tt7^>'^i^ 1 4W(M]flffMS<^5^{l'iro*S 

Iw, ynx^ h ^-fyui^ 1 4 t /!)5^(te>4xTV->5o '^J;t 

^JtTV^57tiiiitt7^/U-A 1 4^ffiV^. ffli;&(Dffi(C[lQ 

i:7)ST'^5„ 7"axi> h7'l';UA14 t ^^(t/cTfeSii 

fe5VMt. PET (/-K!;3i5^i/:/r 1/7^ 
^<^_^^/^5IU]g|51 4 d^-^^^(l!]Ifh/^^5'->';^iSffM$ 
[0 0 6 4] 2>C(C, m 9 (b) {C^-tiptC, 

J; 5 «c LTffM Lfc)t@iH47 /Pi. 1 4 icBJJt fjttfc 

\±.^mmwi En^mm 2 3 tc ^ , ^ y h 

[0 0 6 5] HI 1 9 ( c ) IC/t5:1-J; 5 )t^iS 

tt7'f'yl'i:< 1 4lc:©H-'biX)t7°Dr^' h7't'/UAl 4 t 

aS«^^^-r5m2Jt^|E»lgl 3^r©figKliJ?T-fig 

led, im^mm^T iX'^-^ j>.mfM^htti>^m^ 

[0 0 6 6 1 ±t2(;)fE^^t LTffl^^b^Sr^^Lfc© 
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•g-lcil, 1112 0 (a) UV-XO Lie 

J: t) *^3t I R ?r*)t Lr^ 2 ^^fS^S 1 3 izm^ 

[0 0 6 7] m20 (b) (C/t:1-J; 7°nr 

^ Vy^fX^M. 1 4 t i:Jt]giS^±7'1'y^i^ l 4 0#ffi-efiJ 

tt^-r/UA 1 4 till^WXgi: LT(1. ^lUft 

mm.mi i tTtSatty-f/i^Ai 4i::ffMLfc^2^ 10 

¥ie»«l 3t^S««l 2lcJ;i3aAt5-^io-t!:6o 

Jl 1 2 t FiJ;tl±*^^i^5jHmSg5S«^#^J^^ 

^^(r>TM.\t.m 1 6 it/ 1 7 ic^-r^ 1 ^»$ffi(75i 

1 1 1 m 2 jt^te^s 1 3 1 X'^umm(o\t^^^m^^ 

^iZ-tt^X'^i,. 20 

[0 0 6 8] *|l)®Jf^^(C*DV^ril. 23t^n 
*«2 2 0#ffitJj;l>'g|«l2 3 tT'D-ri? h7'1'/Wi:K 
1 4 t ro#S(CJt'<T. -fuT-^ hy^jUM. 1 4 tt% 

^>S/!i^$)-5o ^(o:)jmx'{i. -yov-i^ hy^ji-J^^^n 

&mtmm\zmmLXLi^^<r>x. yux^'h^-Y/uA 

^iiJg|-t-5/cJ?>(DXS;i)S:^^i:7i'?, XS^^i^e>-rr 
[0 0 6 9] ±ieO*||«^ffi;c:#S 2S(^*^t2^S 

^tSiltt 7 -r /I- A ^ it^gtt w ^ X - ± ^Kit -f 

mc^uT^ by^/i^j^iimm$tii,^x^mi^ii.y^ 

T t tv« J: V ^<Z)T\ Xl^S^StcS* -f S W!|sfS*^(0i|is;J5 
loo 7 01 m4iiiii;?i^<)g 

*>. ® 3 UlSJ^ffii: l3^»-*Siatt7i'7i'A 1 4 WHfldi 

(t5ir)feT-fc»)> m 3 ^JSffJffit 14-^(0 XS^S^/io 
TV^S. EP*>, Ha (c) iC/Ti-riplC. ^ix.tfS=tll|^ 50 
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m{cX<ommzi^'/U-y'y<^-yh^\'^\ii:°-y 

it^ff i>i:utx\ mimmmmtmmiznoo 

[0 0 7 1] Ell 9(;i^-t-J; Sffi^-^>'^- 

-^tf|lfl£,^-;^-y;{iSffM^ixfc*^m7-f /PA 1 4^ 
JfMU. ^2 3t^fEii)^l 3^fi)c)gL, $^{C#^^^& 

**L-r^2)t^te®Si 3(DOTft^tT5xfi*T\ 
^immMmtmcnoo iii9(c^i-j;9 

2 2fCiAt)^^p-li:. ||2)t^lB»JIl 3^fijcRtfc^, 

^27t^te»ttl 3lc-^^tL5te»Sii LT+l'^^k^^ 
fife^Lfc:®^(Cil, 1112 1 (a) lC/T^1-i9lC, U 

l^xoh\zi.'omi^%\ R^**Lrm2*^lEii:8i 

$■^2,. Ctvfi, ^ 2 3t^tB®S 1 3 (D^BWftXglcffi 

[0 0 7 2] Jiktc:, 112 1 (b) (ci?:1-<t5{-. 

h^-f/u-t. 1 4 t tSE*® 2 3co|?-ffi-ef(Jill-5::i: 

T% -*WffilC||2 3t^fB^S 1 3;JSjf^fiJc$ix, 
ffi/isynx^' h^-f/UAl 4 tT»^^nfc5tjgiitt7 
'I'/Wi^ 1 4$r#5„ 
[0 0 7 3] i$C(C. H 2 2 ( a ) (C.i^-r i 5 (C, ^ 1 ^ 

»^ffiil5]«|ctT. T^>^^S«l 0(cffMt/c^l 
Jt^EitS 1 1 t JtSigtt^'C/l'A 1 4 fCj]^fiKLfcm2 
)t^tei^Sl 3i^S«Jil 2(Cj;'9Ifii9^t2^S„ S 
«1 1 2 t LTii. 0iJitf^^«^ei{t«)ig»<7)S«^J^ 

fl(4. Jfegiitt^-r/Pix 1 4;0^ib7°nx:5' h^-T/PA 1 
4 t ^fi)Sii-5Hti(Cff 5o g^«^]^ffli/^-5«^»xSl4 
01 eioit/i 7(c^-rMi^*ff^ffi©xSi:i^«ic. 
^iEtiJte^^JSrfflv^SS-a-oxSttlll 1 4JoitJ5i 5JC 
'T^1-mi^JS»ffi(73XSi:l^1f{Cff P^i:^ST'#?,„ ± 
IEroft!;f?^i5-&XgT'l4, ^l^^iSi^Jll lt^2% 

^^mm 1 3 1 x'^mimm^^mzti <m^i:> 

10 0 7 4] 1112 2 (b) (OT^i-J; p ^tilig 
1 At^h-fay-^ h^'i'/UA 1 4 t SrSilfif 
5« iil±-C% mi tC;^-r#?fi!c0 2®0)t^!5®®Srg9:it 
fc3tr ;^ ^' ^SSJt-r ^ ;i t i!)s-c# 

[0 0 7 5] *ll«gJg<i(c:*5V>TI4, 2Zt%n 

SS2 2cO#EioJ;U:7'ax^' K^^f/UA l 4 t i:)tS 
iitt^'f /UA 1 4(D#S(Cit'<T. ^«)l2 3i:7°nx 
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fc||l*^HE»Sl 1 irTtSiStt^-t-yUA 1 4ICJ1^^L 

1 4 fCiSSII-Sr tJjs-et. Ttigiatt^-fyUA 1 4(r 
[0 0 7 6] ±KO*:||ffiff^telc-^2) 2S<n^^MmS 

[0 0 7 7] ^ 5 #1ii5?Kflg 20 
Ti/^5o En*>, 113 (c) (c*-rJ:5l-, 0iJx.tfWffl^ 

\cm9\-^^M% hxm 1 it^mmm 1 1 nmm 30 

[0 0 7 8] 0 1 9tJ<tL)«l2l2 OiC;^-ri 

(CIA?) -a-*?*, m2^^^mmi 3i:^mL. ^hic^ 

[00 7 9] H 2 3 ( a ) tc^R-T i 5 I-. ±IE(0 40 

OtcJl^^Lfc^lit^Eil;! 1 1 i^tS 
4tff^fi!ctfcm2Jt#t5iif 1 3 
2(Cj;fJft5'9^^3-t^. 2i:LT(i, 0ij 

i*JS?l5)i<^xSt|5]^lctfpc:ij)ST-#5„ ±Eoflfi 

o^^-^ji^xn. mi^^Bm^i i i:^2)t^iE^i 
® 1 3 1 X'^mmMnit^^i:Ut^t£ <9&<o -^i^^^tz 50 
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[0 0 8 0] 1212 3 (b) i;i^-rJ:5(-« :7°dx 

^ h 7-^ /UA 1 4 t i:*@i§tt7'f'yui^ 1 4 (D^ET'iiJ 
fii-fSo W±T\ l211(C7j^-riifiSc0 2)io^^Eifeg^ 

[00 8 1] *^igff^^^rt5l/^T«, m^m 23txn 

S«2 2c7)#St5j;t>*»«jl2 3 t'T'DX:^ h7-t'/l'A 
1 4 t^SlCit-^-C. 7°D7^^ h^-r^UA 1 4 t irjtig 
Tm.7^)^-b. 1 4(D#ffi<^^*3iS;dS||< /iioTV^-SiJi^ 

i<Jil1-^)}tJt.cDXfl;!iS^Si:r:c«?. XSi:^^P>-r r i 

t2»« 1 1 b1tMm^y-(>^^^- 1 4(cffMLfc^2jfef: 
fa»Jil 3<!:^^«Sl 2(cj; t)fl£i9^t>*fcmx*7'o 
h^-Y /UA 1 4 t W*ilfitS:tT5(^T\ ^^itSi[$-e 

TtSoitt^-Y/PA 1 4 5r7'nx^' h^-Y/UA l 4 t T'<* 

[0 0 8 2] ±fE©2|s:^lfef^^(;i#5 2®ro5t^fE®l 

Si^T 5 :i t \^fii^^<r>x^m\M(n>m%\^mm\L±^ 
[0 0 8 3] ^e^ M^ t 

1212 4«. *IIJfeJi^ffi»;i^53tx'f ;^^o»fffi0T*> 

)t@igtt7-r'/l'A 1 4 0^SIC^N- K3- hii 
[0 0 84] *IIJS?i^^(C#.^^y^^ ;^ ^ (1, HS^tjic 

f^immmmtrnmcLxmrn-t^zbuiv^i,, w 

■h. 113 (c) icijti-j; «x.(flttB^Ji^lcJ:i}^ 

t^it^M% LXm 1 1 1 W^Dfflfk^ff 5 XS 

[0 0 8 5] l2|4~ia8Jr^1-J;?»C, «ffijC/ 
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2.:S:}$S« 2 2 icifi ^^:>-tir?), 
[0 0 8 61 iSkfC, 02 5 (b) iZ^-tX^iZ, 3feiSii 

V ^'■ffi/.e i'lc J; S 2 ^^Umm 13^^ Ofigl^Mii? T- 10 

[0 0 8 7] ±m(D^2^mmmi 3i,ct^ti^tm 
mtLxmmmi:^mLtzm^\z{t. 11126 (a) 

[0 0 8 8] 112 6 (b) IdTH-r.}; 5 ^^-K 

3 - hJi 1 5 (^»g2 3) t$«fS«2 2C0#fflT-SiJ 20 

mir^ztx\ ^2*^fe»fl 1 3*5j:o^/N- K^- h 
ii 1 5 ;05ffM$tifc3tiliii147^>'WA 1 4 

-t^Zt^itlcX'O . /N-K=i-hiil 5 
-f/WA 1 4W|?-ElC]t'<T. /^-K^-hSl 5i:^^ 
X« 2 2 <0#ffiCDg^«3fig/as||< Tfe 5 <t 5 LT*3 < „ 
[0 0 8 9] iill^cDISi: UT(4. ±fE©x-r 
1 0 (cff^^iSiLfc^ 1 ^^K.mm 1 1 i^tjliitt^-fyWA 
1 4 Lfcll 2 )t^Egig 1 3 k i:mmm 1 2 tC<t 30 

s^^cDiettii 1 4*dJ;i/i 5{cfr-rmimmmm<r) 

T-{4. m 1 1 1 t ^ 2 3t^iEgig 1 3 t T'# 

[0 0 9 0] ±ti<r):^mmmmiz^^^ 2m(Dyt^mmm 

JtSiStt 7 -Y A ^ritSliart ro;^ x— ::^±»;fSS-e-f 
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[0 0 9 1] mi^WMm 

fMB<DS>tt«<^«ffi(-/^- K3 - hS 1 5 ^^ii^^ 
ftT'foU. f^3||^feff^ffi^rl4-gCcDXg;iS^/ioT^^ 

5, mh. ms (c) (c.T:-rj: 51;:. 0ijx.«wi±ifi!cjg(c 

^£im^ 1 0 d i:-^ttWih^<i'->Ami^^t\^tzf^ ^ 

hicm^^-t/t^m^Lxm i *^fe»i 1 1 (ommitirn 

[00 9 2] 026 ( a ) Id^T^-T i 5 lUldh^N" 

2 2{m'0^t>^s «2 3t^fa»lgl S^figl^L. Sfj 

ic^^tt^m^Lx^2^^Bmm\ z<n^mt^'^o 

XSST% ||6||Jgff^^i:|B]«(itT5„ 
[0 0 9 3] jJcfd. H 2 7 ( a ) i:i^-r J: 5 ±isro 
r-V ^ 1 0 icffM Lfcm 1 1 1 i *s 

iH±7^'yi-Al 4lcffJ^Lfcm23t^l5fitS 1 3 t 
mmi2\zi:.y)f^<0^t>^^. ««112i:LT(4, 0ij 

v^^r S^^Ji&fflv^'S^-g-roxfliilgll 6 

*S«^J5rffiv^5Jg^<0XSttiai 4*5j;a«l 5»c^-t-m 

lSlii«ffi<^XSi:P«(:itt5 iir^i^T'tSo JiieoiA 
t) ^iP-ti:XgT'«. m 1 %.^Um.m 1 1 t H 2 )t^fS^ 

[0 0 9 4] d^K^ m 2 7 ( b ) (c^-t-<t 5 (c. 

tS2 2 t/>-K3- Ml 5coJ^ffiT-iiJg|1-S, W± 
-e. 02 4lC:T^i-«fiKO2lO3t^lS«ig^S9:it3fe)tT 

[0 0 9 5] **lSff^^(C*J^^T(4> «iiJx.«5:JfS«2 
1 5 tytM^\ty4^\^M. 1 4(^#Blcit-<T, /N- K=> 

- 1 5 t5:«fStg2 2(DWc^(r)mmmi'^m< fii> 

[0 0 9 6] ilE-^^IIJlJKSlC-C^S 2«ro^^ie^tl 

»i/^3tSj^tt7^yPA(75/N:y Ky :x^^)5[Bl±LTiot), 
)tii j§tt7 /w A eS^JS® 1^ ;^ X - (c^tt-^T 
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hgi: LTfflv^-50T% K3- hS^ 
[0 0 9 7] m 8 ^WiM^g 

-To fln*>. 13 2 8 (a) {zm-rXo\z^ taif|52 1p^-a 10 

2^^«Ji2 StciiJSfiiJ'g-^^ii:^^ 112 8 

(b) (c^-r<t5l-. 1 4 i:)feSiit4 

(i, •tW*SB2*^I2»l(D^iicliIfI-i:jt*f5ti.. 

10 0 9 81 rnsmmMm 

mx'h?>. mm^mtLxit. ^^yy<:^£t'oym^u 

mrJEcDj;5^iRJi±f-9 0° X'^Ba^>$ixfcf4«lc 
gS«$tl-fcCCD*7t7?rfflV>TltWL. -feV^-tV 

[0 0 9 9] 0»Jx.(i, 1112 9 (a) (c^-TJ; 5lc. ±fe 

mi^m2 9 p' ±^ct^v^T, m^ttmi^f^mimmi 4 40 

r SrW*&bs 3teiSii^47-^';^i^ffl->- M 4 s $r^BL 
hco^ft-c;=<.^:/^<2 1 t^tSiStt^'T 
Afflux- M 4 s OftlBKcS^^aSfkWfli 1 4 r 2rfT 
tatfe-fr, Sl^ilS^lrRSItLT, ^^l-^Sei^ktttfli 1 4 r i 
^Sigtt^-ryu-Afflv— H 4 s ;4S-f*fl:Lfc3tSiitt 
^-f/PA 1 4Sr?i^^!!<;1- ■So wCOt^, ^' 2 1 Oir 

/i'^lT*>a<'^fc)t]Sjiii47-r/vi>.ffl->- M 4 s 5rfeS 
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lo 1 0 01 ^(C, W<2 1 ro-fei^^-TlN— /UCH 

mmm2 2{z^ i^fe^J±14*S«^j2 3^^(tT4ot, ir 

iHitt^-Y^WA 1 4±l;iflI±LTi£'9^t5*S„ 
[0 1 0 ll W±T% W-?/^fcojf-^gB(i»LT{i 

t i^i^^^ ztxmi ^mmm t^2^^ 
[0 10 21 (.mmmi) )im\c\nnt''y hnma^^^ 

(ff^z^l. 1 mm, 1 2 Omm. •fey^'— Tlx— 

15mm) ^^mmMcx<om^Lfz. iS^tC, BlSW 

[0 10 31 =-'y-^/i^^^ yy<i7'-< :^'^M^ 

(^Sl 1 9~ 1 3 0mm, -fe:/^— ^-/WS 1 Om 

m) icmULtCo t.tz. i?:^ 7 0 /z mO/Ky 

(*Ai±M, /^^7-r h) vi/ffm 

gl2 0mm, rtg2 2mm) ^Cfl■*>ftV^fco ±iE>^^ 

yy<±\zm^mmimm {mn^^y^^tm. sd-3 

0 1) ^y ^-^iKlcS^U, •fe>^-^-g-i:)-fr5fci6(c 
7}^'^^- h7-("/l-i>,^r^ML, 5 0 0 0 r pm-C2 ' 

mm^^xy^t'y=^-hLx. ^Mm^tmmiff^m 

h'ttZo TKmyyy'iZ.X'O lOOOmJ/cm' 

^^y^Mcn^-fhtifzmaM'l^im^Ltz. 7^9 

y^<t^hw^ x^xmrn^vv oDflia^-? ^ ~ytm^ $ 

[0 10 41 ±ie<oj;5lcjfML/t7tSiH47-fyi^AS: 
S«^JT'/-K y ;<7-;}^'^>- h (jf:;^^. 1 . 1 m 

m, ^Bl 2 2 mm, -fe — Jf;— yH 5 mm) (C^T 

-rvMSl^lT'fcofc. ±f2cDX}^K«±lci^fey 
(^#119. 8mm, irV^'— >'U2 2. 2mm) 

icnhtk^'tzmmv^i—mnmjm^mi (fts^ 

y-3iAttK9 4 1 5C) ^JE«/Ny KT'JfJEt, tJSI 

KT-JfEL, g^«Lfc„ wOirt, ^ffi 
fiJiloB^lcii)tiliStt7-i' /^Affl!)T•f|Jilf 5 J; 5 tc L 

fc, mj£ii^mi<D^mt. n&Lfzt^\zti^m^f£ 
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=-'>2^^ 1 0 nmCOJi)¥■C•;^^^"s'^ y > ^'tC i 19 L 

to 1 0 5] mc. m&\i^m\i:m^x. &.T<Di:o 

il7'1'/l'AM^ro^|Etttt«^flJ (J¥^2 5ym. BMm. 
Xl±gCS-9 6 0 3) ^^^Sl 1 9. 5mm. -feVi? 10 

^m^<nmiRMm±.\c&my<-y i^ v^^'o-tio^. mm 

ro^^T'lg 2 RWJi»ffi-§-gi5wji:M^ C C D ^ 7 -C'Bc 
toioej (^ffi0->j2) HJfe^Jl i:P<«(cL-C»lS 20 

^ (2 2mm) i t/h$V^r j tV^r 

2 Omra(7>SI-^Stfc„ ^3igtt7'l'/l'i^CD^2SW 

^l£'im^m¥ti<r>%T^ 7. ««?rff^^N- y KT-}f BE 

yui. t LTV ^/ci®ffi^4*^«^J t cDl^ffiT- 
fililt/Co *Sigtt7'r/l'A(^^gii14cDm2SW^ 

#®t>fi]Bf-Ctfco 40 
[0107] {%WS^\ 3 ) ^Sg^sj 1 i |5]^(c. 3feSiitt 
^-T/i^-isi: LT. h7'^/^i^^: LT'^tt* 

i^J^^ t-C P E T 19 ^i^^tlfcjK y 
^- h^-T/WAlrffllv dixSrUV^'^ (^@12 0m 

ite^^PJ ( P m^X|t®!C S - 9 6 0 3 ) KT'lfi >3 50 
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^]1 tI^«lC{iS^lSlttT. 3tiSiiitt7-l'yUi>.(7)^2 

[01081 (mm 4 ) ■m.m 1 1 nm^. %m.w&. 

y-(/l^M.tLX. i^feyox:? h^-f/Wist L,Tm« 

;t>- ^7'f'/^A5rffl^^, Zfi^^)'^in^ (^1-Sl2 0m 
m, -fe-y^— 7}^— /1'2 2mm) iCft-^feV^T, y^^J'W'? 

i^CO^«tt(±. T'PT^' hy-r/l-i^wmi*^]^ P ET 

mimmtvETy^ j\^j^(o^^x'mm^i^fzo 

IC, PET^^yWASffilc-yy =1— >?rM^t-'5wi: 

•Ifay'i^ hy^j^J^<r>PETyy(ji^j>.i:^i^mmt 
7-i'>'Wi>.(7)^2^lt^±(c. ||;te^ijl i:[^«(cLTi^* 

•/dx:}' hy-f^i-J^^m^Lito 
[0109] (Hffifisj 5 ) mmm 1 1 i^i^ic. TtSin* 

^-TyUAi: LT. ^^fc^nx^ h7^/UAi: LT«S*!(* 
^J^^ LT P E Ty^/VJ^r^fi^ v) ^tj^nfc^ !) * 
^- h^-YywASrfflVV mSry>^^*t (^1-Sl2 0m 
-fe>';?-*-/W2 2mm) (CfT■t,a^^T. 

fz%mT^'i&y-('^J^^. 5l^»:S±ic5fi;te#tt<^^stt 

Jtt»»J ( 0 MMJi^m C S - 9 6 0 3 ) X'-'<y KT'flfi 9 
1 tra«tCtri^*JI?fiKtT*5lr>fcmi5lt)^±ICg5ffi 
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(01 101 (mmm e ) mmm 1 1 mmi^. t/tmi§^ 

=kV y^/-!^ W^l 2 0 mm, -try^-*-yW2 2m 
m) (CfT*>&V^T. W>°±lC^^^|e!ili«Jig^S* 

tt<^SV^S«7Ky ^^7^" > (B*i?":t>'ttS, ZEO 
NEX) 75^t/i55:}tS«±l^, /N-K3-h^J 
u-3:/1±SS. UR-4 5 0 1) 5ry > attics* L. 

:1>^P»L.T, 5tSigi1±7-i'yi'AW^2RltK±(c, » 

mm 1 1 Pi^tc LTi^fcjfM LT*5t^fc^ 1 Rwniic 

[0 111] (*lfefi»j7) >t-ffi|CltSf-> h(7)IIflia/-?i5' 

(JS^^^l. 1 mm, 1 2 Omm, -fe^^^-*-;WS 
15mm) ^Wtti^Jf^lCitpffMLfco ^felC, |g 1 

[0 1 1 21 —y^J\^^^yy<^'f'i^-!:>^iik 
1 1 9~ 1 3 Omm, -fey^— /V^l Om 

m) (diPXLfc, J?:^ 7 0 M tn(0/}^!) ;<7-jK^^- 

Sl2 0mm, rtS2 2mm) iZ^htk^^tZo ±16;^^ 

v/^±fc^^iise!^b^»i]§ (^0*'rvdr^±|!i, so- 3 30 

01) ^]):^vmcmifiL. •^y'$'~^^t>-\t^tcMz 

5}?^-- h^-f/UixiSriiet. 5 0 0 0 r pm-C2 OMbI 

^■^fco 7K^7 V-T"!;: .fciJlGOOmJ/cm' 

[0 1131 ^n&m±.immy4i-~i-i^(D^ 
h CO (Hifh/< ^'^iJ^fig $ tufc*SiH47 -Y /I' Sr/-? s/ 

^ :^^mm<Dmis.^mti:M'0'^i^-tx. 2Sosit 
[01141 mmm s ) m^im^ir^=- -y ti^:^ ^ 
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/U-^ff-^ftV^fco Xj^S«ttTI±, ^^Sl20mm, 
-iry^— ^-/U^l 5mmC0'b(DiJrfflV^fc„ -feV:? — f 

-.i-s-yug 1 15]- 1 s i 9 {c Lfco (i i:*(c:^ J/ <^ 

^''fc (:^Sl 2 0 mm, ir V^?— tJ^-^US 2 2mm) (C 
9. 5 mm, -feV^' — /US2 2. ImmT'l'V^^t'c 

[0 115] *|6B^{4, ±teo||J£«ff$M(c:PIS$ix/i 

^x-h'o. z.f\,h<oumm<ofm:-)3m\t. :^^<y^])y 
y(om. mMm'¥y^ii'>='- hm^m^^^ ti>-^mx 

A /j: if WRWM<&^(t R OM§i5t7=' ^ (c t iiffl T* 
[0 1161 

tt\ 2S^±cOJt^iE«!:S5r^1-53fe!^fBifej«^*:^iaig 
(glffiwffim^ilftBJl 

[Ell 1 Ell (a) tt*|g?^roSl*J(EJ^<ilc:'»5)t7' 
(b) (4m^»rBlllT-fct). Ell (c) (4EI1 (b) (D 

m2] m2it. ^immmm\m^±y'{^^(Dmm 

fHi- (a) m^Elfcir/ (b) RfrffiilT'fcS, 

(El 3 1 El 3 n0 2 <Dm^<Di:mi:7ri-tmmmxh *) . 
(a) nf^^^m^^mi^i-^T.m^x\ (b) am 
i^^9e.mm^m^-rhJLU^x. (c) ii^i^t^fs 

(EI 41 E]4ti, mmmmmizm^^T'^ y.^(Dmm 

7^ /wA^?gfi)c1-5XgSr^-ri«»fffiElT-fc 5o 
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im5] 1215(4. mimmmmiu^^^T-^ ^^'(omm. 
me] (2)6(4, ^i^mmmizm^^T-'-i ^^(omm 
10 7] 117(4. ^\mimm\mMy'^ ^-^(omit 

ims] 118(4, ^lllJgff^^lc^STtrV^^^'toMig 10 
<7)Mii XS IC V ^ T (Ml O ^ ^ ^ - V ^ *t- 5 )tai©t4 

7^ /ui^ ^ffM-r 5 xs^^-riTffiiHT'fe 

[119] (219(4^1^J6ff^fl8lc#,?>>feX'r^^cDil{it*r 

fe<7)SigXg^/T^-ri«lfBll!Tfc'9, (a) (4*Si§tt7 
-fyUA^^l^Stgl^flA^^^^-frSXS^T-, (b) (4^ 
ga§tt7^yUj!x±l;^ 2 3ti¥:m®%?^^i-5Xa*T? 

[mo] mi oi,m9(om^<Di:m^^-rm^mx'h 

(b) ^^tSm^^/i'ASr^JfStg/i^bSilPi-rsxS 20 

idi 1] (Hi 1(4, ^mM^y-<ji-^t^mmm^^ 

[(112] Hi 2(4, 3tiSiltt7^/uAt^itS«4:g? 
[dl 3] HI 3(4, ^tSiitt^-r^Uj^i^jtS^^S 

«-r2>s«g<^««5ss?S:iftg^i-5»fisiaT-fo5o 
[(214] mi A\tmi%mmm\m^^%^4:^^(om 
'Mi5m<Dmm-:Lu^mir^mmx'h^ . (a) (4sii«i-> 
- h##«iffitt*!;«SiJ^m 1 ?t^l3«i!g±(ciagi-5i 30 

S^T', (b) {4ftlK->-hWt^)±tttt«Si]^^l?t 

^ieet«(c/E«-r5xs*T\ (c) \tmmi^~v^m 

[015] H 1 5 (4121 1 4 (dw.^ (DiM^m-rmmmx 
fef), (a) (47t3ii^47^/^i^^^sffit^*s«^J±^c^s 

SI-'SXg^T', (b) (4*Sigtt7'l'/WA$:<SBEttite 

[H 1 6 ] H 1 6 (4^ 1 mmfm\^%^%f ^ ^^^com 

3t:^jfe(^MigXg?r^1-»rffiia-efe 9 , (a) (4^^^ 

mimmmmm\i:m2tft^ts.(Sim±\mf^-t^T.mt. 40 

T', (b) (43t®igt47^/WA?ri^^«S{!!^tWgmS« 

m±i^s&mi-^T.mtx\ (c) li^^eya-i^xs* 

[01 7 J lai 7(41111 6<DtktoxM^7fftmmmx' 
hv. (a) (4^^^is^i8«i-sxm*f , (b) itm 

[0181 01 8i-i.m2mmj^m\cmiyt¥^^i'<Dn 

m:^m(omr^T.mi^twrmmx'h'o . (a) (4^i^s 

x-f ^^SS<^^lJt^E^iii<^li!i9-a-fc)-B:5XS* 50 
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X\ (b) (4JtS]i^1±7-r/Ui.;0^ib5:}fS«^fl^-rs 
XS*T-|rS^-t, 
[12119] 01 9(4^3 R»Jffi(C#,S^7-V ^i^<OM 
it*fe(73$SitXS?r/T^-rilfffi0T'fo'9, (a) (4IIldi/< 

/v-ASrJgfig-tSXSST', (b) (4*3jitt7'</i'Ait 

^i#S«(c|fit9^i3-t-?)X@ST', (c) (43tSiitt7 

/u A±(c^ 2 jt^tEits ^ffM-r 5 xs* -c-^.T^i-o 

[020] 0 2 0 (40 1 9 (Dm.^ (DTU^Tn-tm^mx 
(a) (4^2*#lfiitl^?nffl<t-t-?>XS*T', 

(b) (43tSiitt7'i'yUAi:7°D-r^ h^-C/UACDl^E 
T-iilil-r 5 Xg4 T*^/T:-t-, 

[02 1] 02 l»4m4|IJiJg^(i«55tx-f ^^C0$| 
it*-fei©»i5tXS^^%-t-»f®0r'fo'9. (a) (4(Il^^i^^ 

{k-rSXetT', (b) (47°Dxi5' h^^/PAtlK^Ji 
co#ST'i)Jil-t5XfI*-C-^^-ro 

[022] 0 2 2 (40 2 1 (Om^ (DT-U^if^-f-M^mX 
fct), (a) {47°nx^ ^7'l'y^i^f^t(7^3tigjgtt7^' 
/^ A ro^ 2 ^^lE^Ji $r X ^ ^ 1 t/tm^mm 

(c|fi*5#^2-ti:.5XS4X-, (b) (47°Dxi' h7-f /UA 
Sr»ilili-5 XS* T-^^^fo 

[02 3] m2 samzmmmmiizm^t/tv-'^ :^i^(Dm 

3g*fe(7)MJgXS5r.*i-»rffi0T-fo'9, (a) (45}#S 
«^I6»5-a-^:'-frfc!l!lia/<^-v^=tt-57°Px^ 

(b) (ty'a'ri' vy'<f\^J^b%m^'&y^'^J--(o^m 

[02 4] 02 4(4*|i?^©^6 3IJg?F^lg(C«S)tx^ 
;^^co»rffi0T'fe5o 

[02 5] 02 5»4^63llgJ^titC'»5)tx^;^^'<D8l} 

3t;^ft(DM3txS^/T%1-»fffi0T'$) , (a) 

XS*T-. (b) (43tjSiitt7'C/Wi^±(cm2?t^te« 

[026] 026 (40 25 Oi^ t cOXg5r^^-r»fffi0T' 

(a) (4m2 3t^fBike5rmi:-rSXg*-e, 
(b) (4/N-K3-h®i:^l^S«<^#ffiT-?t|fit-r5X 

[02 7] m2 7\-±w.7mimm\m^i}%7'^ y-i7(om 

jt;^)£(O§!ijgXS^.T^i-»r®0T-fcf), (a) (4^}^S 
K3- h^jT'ft!;'3^iP-fr/c(MlifIi/-«^-v^*-t 

Ml3t^fSii^^&l£^)^ip-fr^.XS*T^ (b) (4/^- 

-To 

[02 8] 02 8(4m8^iSff^li(C#53tr' ^'^^(^S!i 
ii;^&©§liigXg^/T^-r(«lrffi0T'&'9, (a) (4(Mlta/v 
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-fr5lS*T\ (b) l43t:@igtt7-Y/WASr;^^>^<;6^ 

[02 9 1 m2 9\tw.Qnmi^m^'^^i>%=f-i:^^(omi 
*iii§tt7-i'yuA^M'?-^*3-a:?>ig^T\ (b) im 

[113 0] 113 0 (a) (4Se*0iJ!Cff-5*X^-;^i:^CD3t 10 
WfiS,it««i^^^T%i-m^MmilT'fo?). 0 3 0 (b) H 
m^»fffill|-efol9, 03 0 (c) (±1113 0 (b) (Dim. 

[1213 11 in 3 1 {4. t*3)50il(c:'P^57txV;^^'ro8¥Jt;^ 
ffi(D«Jjtlg^^-r»rffilil-C'fo'9. (a) liMtUfiScJf^X 
S*T% (b) f4x-f ><.^'S«±lC^l)fe^|Ei^^?rff^ 

fi)c1-5XS4T\ (c) \t'^i%^W.m.mi:^m\:1r^ 

[113 2 1 1113 2 tiejf50iJJC:#.5)tx^';^i!'OSit* 
fecoKJiXS^.T^-ffrffillTfe "9 . (a) f4mi!l/<i?- 20 
V ^ #1" ;5 TtSiiitt 7 /Ui. ^fMt- XS * T% 

(b) \tmmiri>JLU1^X'^^-t. 

[033] 11133(4111 32 Oi^t WXSSr^i-BrffiUlT* 
^•9. (a) fcit)' (b) (4;^/^°3'^y V^g«rt(C)t 
^iiitt7-r/Ui.^j^Bi-5Xg4T% (c) {4m2?t^ 
lEiirgSrJgfiK-fSXigS-eSr^-r. * 

[1121 
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[il3 4] Ha 4(4(13 3(DSi#CDXS^:T^-r*rSllT- 
(a) ioitJC (b) (4?tfiSWiSSl^l-3tSigtt7 
^/l^A^^ice-r2)XS*T\ (c) (4^2>t^f5&g^^ 
lOW^b-r^XSS T'^.T^-fo 

(113 51 113 5140 3 4<75i0?§WXeffc5)tSiit± 

®Ji "9 ^i^-fr 5 XS^.T^-t»ffi0T'fo5o 
[0 3 6 1 0 3 6 (4Se3l5^i(DPpm#.^tft0^-r6irffi0T- 

1 0--7=V ^i^Stg, lOd-iagB. ll-Ml7t^fB 
12-g^«S, 1 2 a-§iMi/- h< 12s-^ 
/±tt*A«->-h, 1 3-^2 3t^fE^«. 14-7taji 
tt^-i-yPi^, 14d--Mg|5, 1 4 r -^niltjl^kWflg. 

1 4 s •••3tigiitt7'r/Ui>.iiv— h, 14t --7°Dxi> 

h7-('-'^i^. 15--VN— K^— M> 2 0. 2i ";^^5' 

2 Op, 2 1 p-'tf}j§(5. 2 1 p ' • -[fiSnffMffi. 

2 2-XjtS«. 2 3 2 3 a-||tt«^JS, 
2 3 b--3itt^Sig. 2 3c - a($, 3 O -x^-r— v'S 
0. 3 1, 3 2 •••-tr>'^' — t'y, 4 0, 4 2"-;^x- 

DR- K7-f 7':*-[6], DS-=f"S:, FT--«fflA!!; 
a. I R LT- -3t, MDl, MD2-:&S. 

MS- -aAP. OL-->l?f!^L'VX, PR-Jfffi, TH- 
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